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Montreal, December 21', 1998 -

STATE OF VERMONT

Agency of Natural Resources

Department of Natural Conservation

Waste Management Division

103 South Main Street/West Office Building
Waterbury, VT 05671-0404

To the attention of:  Mr. Chuck Schwer
Supervisor, Sites Management Section

Object: FORMER STODDARD ENTERPRISES
3 Wali Street, Northfield, VT
VT DEC Site # 77-0062
CN REM PIN 4770880

Dear Mr, Schwer,

Please find joined a final copy of the Phase Il ESA report pertaining to the ahove referenced
property.

As mentioned in an earlier sending (attached), the Phase Il ESA conducted by Golder
Associates at CN Real Estate Management's request was not restricted to the Stoddard
Enterprises lot but rather covered the whole CN property identified as PIN 4770880. The area
covered by the present investigation is clearly delineated in the various plans included in this

document,
We remain of course available for any question or comment regarding the present.

Regards.
CN Environment — Eastern Region

ol

Yvag Decoste
Environment Coordinator

c.c.: Ms. Martine Audet-Lapointe, Corporate manager - Environmental site assessment

Enclosure
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Fax: (514) 399-7703 Fax: (514} 399-7703

Gestion Immobillére Reat Estate Management

Montreal, November 5, 1998

STATE OF VERMONT

Agency of Natural Resources

Department of Natural Conservation

Waste Management Division

103 South Main Street/West Office Building
Waterbury, VT 05671-0404

To the attention of:  Mr. Chuck Schwer
Supervisor, Sites Management Section

Object: FORMER STODDARD ENTERPRISES
3 Wall Street, Northfield, vT
VT DEC Site # 77-0062
CN REM PIN 4770880

Dear Mr. Schwer,

The present is in response to your letter addressed to Mr. T.J. Faucett (attached) dated
Oct. 30, 1998. As mentioned in your sending, Golder Associates was indeed contracted to
conduct a Phase Il ESA project on the above referenced property. The field work pertaining to
this study was done by Golider during a period spanning from December 1997 to April 1998,
A draft report related to this study was submitted to my attention in August 1998. You must
therefore understand that we are no longer in a position to submit a proposed work plan to
SMS for comments.

The Phase Il ESA realized by Golder at CN Real Estate Management’s request was not
restricted to the Stoddard Enterprises lot but rather covered the whole CN property identified
as PIN 4770880. The plans joined show the actual extent of PIN 4770880 as well as the
location of the borings/monitoring wells implemented as part of this site assessment work.

The findings of this Phase Il ESA could be summarized as follows:

- Based on observations as well as laboratory analytical results, the impacts to
subsurface soils appear to be minimal.



- Surface soils have been impacted as evidenced by the concentration of PNA
Benzo{a) anthracene in sample 880-S51 which is slightly in excess of VT DEC

Enforcement Standards,

- Impacts to groundwater appear to be minimal across most of the subject property.
However, groundwater samples collected from wells 880-MW8 and 880-MW,
located near the center of the bulk fuel storage and distribution operations,
contained dichlorobromoethane, 1,1,2-trichloroethane and benzo(a)anthracene at
concentrations exceeding the VT DEC Enforcement Standards. The impacted
groundwater is believed to be confined to a relatively smalf area that is bounded
to the north, east and South by other monitoring wells.

As mentioned earlier, the Phase Il ESA report currently available is a draft version that
was commented and returned to Golder Associates for revision on October 4, 1998.

As soon as a final version of the report becomes available, 1 will forward a copy to
your attention for review and comment.

Please feel free to contact me with any further question regarding the present.

Regards.

(M Real Estate - Site assessment

Az Al

es Decoste
Environment Coordinator
Tel: (514)399-7155
Fax: (514)399-7703

c.c.: Mr. T.J. Faucett, Director, Environmental and Asset Management
Ms. Martine Audet-Lapointe, Corporate manager - Environmental site assessment
Ms. Stella Karnis, Environment Coordinator

Enclostre
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Golder Associates Inc.

400 Commercial Street
Manchester, NH USA Q31011113
Telephone (603) $68-0880

Fax (403) 648-1199

November 18, 1998 Project No.: 973-6825.002

Mr. Yves Decoste

Environmental Coordinator

1060 University Street, Suite 10.167
Montreal, Quebec H3B 3A2

RE:  PHASE Il ENVIRONMENTAL SITE ASSESSMENT, PIN 4770880,
NORTHFIELD, VERMONT

Dear Mr. Decoste;

Per your request, we have incorporated your draft report comments into the final Phase II
Environmental Site Assessment report for the property referenced above. Our investigation has
detected soil (880-SS1) with benzo{a)anthracene slightly above Vermont Department of
Environmental Conservation (VTDEC) enforcement standards and groundwater (880-MWR) with
benzo(ajanthracene and dichlorobromomethane and 1, 1, 2 - trichloroethane (880-MW9) exceeding
the standards.

As discussed in Section 5.0 of the report, VTDEC uses primary enforcement standards and USEPA
Region III Risk Based Concentrations for qualitatively assessing groundwater quality. VTDEC also
uses USEPA Region ITl Risk Based Concentrations for qualitatively assessing soil quality. The
VTDEC Site Management Section (SMS) uses these qualitative standards as part of their two tiered
approach in assessing risk. If sampling results are an order of magnitude greater than the
qualitative standards, SMS will conclude that an unacceptable risk posed by those compounds may
be present at the site and will require additional work to be performed. The additional work could
include performance of a site specific quantitative risk assessment, cleanup or monitoring.

Based on the analytical results, detected levels of dichlorobromomethane (3.5 ug/l) and 1,1, 2 -
trichloroethane (5.8 ug/l) from 880-MW9 exceed the qualitative enforcement standards (0.17 ug/1
and 0.19 ug/l, respectively) by greater than an order of magnitude. A copy of this report should be
forwarded to VTDEC for their review and further instructions.

Please contact me at (603) 668-0880 if you have questions or wish to discuss our report further.
Very truly yours,

GOLDER ASSOCIA

J ot

mes K. Barrett, P. E. LSP
Senior Project Manager

JKB:ram

cc: Bob Malone

OFFICES IN AUSTRALLA, CANADA, GERMANY, HUNGARY, ITALY, SWEDEN, UNITED KINGDROM, UNITED STATES
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1.0 EXECUTIVE SUMMARY

Golder Associates Inc. (Golder) performed a Phase II Environmental Site Assessment (ESA) at
PIN 4770880, an 8.55-acre parcel owned by Central Vermont Property, Inc. (CVPI). The ESA
field investigation was performed on December 12, 16, and 17, 1997 and April 8 and 9, 1998.
PIN 4770880 (the “subject property”) is located along the Roxbury Subdivision in Northfield,
Washington County, Vermont (Figure 1). The Phase II ESA addressed on-site areas of

potential environmental concern {APEC) which included:

» Bulk fuel (coal and oil) storage and ASTs,
¢ A former lumber operation,

» A former wood preserving business,

* Former underground storage tanks (USTs),
® A lacquer storage building,

¢ Stockpiled oil-stained soils, and

e Former railroad activity on the subject property.

These APECs were described in detail in the May 14, 1997 report titled “CN Rea! Estate
Management, CV Properties, Inc., PIN 4770880, South of Wall Street, Northfield, Vermont

Phase I Environmental Site Assessment,” prepared by Heindel and Noyes,

The objective of the Phase II ESA was to assess soil and/or groundwater quality and/or
presence of free product by investigating and characterizing soil and groundwater conditions in
the vicinity of the APECs and on the subject property in general. This Phase II ESA was
completed to facilitate divestment of the subject property by Canadian National Real Estate

Management (CNREM) for industrial/commercial use.

A total of eleven (11) borings were drilled to a maximum depth of 27 feet below grade (bg).
Discrete soil boring samples were collected during the drilling operation and one sample from
each boring was selected and submitted to Philip Analytical Services (Philip} for chemical

analysis. Each of the borings were converted to permanent groundwater monitoring wells for

gpralectD73-6825\6825-00104 770880'880rpt.doc Golder Assnciates
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the acquisition of groundwater samples and groundwater surface elevation data. In addition,
one (1) surface soil sample was collected in an area of noticeably stained surface soils. Due to
severe winter conditions, Golder returned to the subject property on April 8 and 9, 1998 to
complete a geodetic survey of the installed monitoring wells, and to collect groundwater
samples and water table elevation data. Golder collected eleven (11) groundwater samples

which were submitted to Philip Analytical Services (Philip) for chemical analysis.

The results of the Phase II ESA indicate the geology of the subject property consists of
interfingering sand, silty sand and gravel overlying bedrock. Coal residue was noted near the
ground surface in several of the borings. Depth to bedrock varies across the site. Soil borings
880-MW9, 880-MW10, and 880-MW 12, located near Wall Street, each encountered bedrock at
approximately 6 feet bg. Borings 880-MW11 and 880-MW-12 encountered bedrock at 25 feet
bg and 22 feet bg, respectively. Groundwater was encountered during drifling at a depths
ranging from 4 feet bg (880-MW7 and 880-MW8) to 16 feet bg (880-MW11). Subsequent
groundwater elevation measurements indicate the direction of groundwater flow is to the west-
northwest toward the Dog River. The hydraulic conductivity of the silty sands is estimated to
be 0.283 feet per day (ft/day) based on the grain size distribution of the soils determined by
sicve analysis. An average linear groundwater flow velocity of 0.065 feet per day was

calculated,

Based on a review of site history, observations made while on the subject property, and
laboratory analytical results, impacts to subsurface soils appear to be minimal. Surface soils
have been impacted as evidenced by the concentration of PNAs present in sample 880-551, one
of which, benzo(a)anthracene, is present at concentrations slightly in excess of Vermont
Department of Environmental Conservation (VTDEC) Enforcement Standards. The impacted
surface soils do not imply a significant environmental risk due to the relatively low potential for
direct contact with the soil. However, given the exceedence observed, it would be prudent to

investigate the stained surface soils further and, if necessary, consider removal.

Impacts to groundwater appear to be minimal across most of the subject property. However,

groundwater samples collected from wells 880-MW8 and 880-MW9, located near the center of

BProjecti¥73-6825\6825-002\4 T70850\880rpt. doe Golder Associates
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the bulk fuel storage and distribution operations, contained dichlorobromomethane, 1,1,2-
trichloroethane, and benzo(a)anthracene at concentrations which exceed VTDEC Enforcement
Standards. The impacted groundwater is believed to be confined to a relatively small area that
is bounded on the north, east and south by other monitoring wells. However, no downgradient
wells were installed between the area of known impacts and the Dog River, located
approximately 200 feet to the west because of shallow bedrock and bedrock outcrops that made
well installation in the overburden impossible. Human receptors of the impacted groundwater
are unlikely because site businesses receive water from municipal sources and groundwater 1s
not used for other purposes on site. An assessment of impacts to other potential recepiors along
the Dog River, the likely discharge point for the impacted water, was not included in this scope
of work. However, considering the low concentrations of the detected compounds and the
extremely low groundwater flow velocity it is not likely that any detectable impacts to the river

exist.

2\projecti073-682516825-U0214770880\880rpt.doc Golder Associates
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2.0 INTRODUCTION

Golder Associates Inc. (Golder) performed a Phase II Environmental Site Assessment {ESA) at
PIN 4770906, a 0.88-acre parcel owned by Central Vermont Property, Inc. (CVPI). The ESA
field investigation was performed on November 14, and 17, 1997. PIN 4770906 (the “subject
property”) is located along the Roxbury Subdivision at Mile 39.56 in Bethel, Windsor County,
Vermont just west of Main Street and east of the Central Vermont right of way (ROW, Figure
1). This Phase II ESA addressed on-site areas of potential environmental concern (APECs) at

PIN 4770906 which include:

¢ Bulk fuel (coal and oil) storage and ASTs,
s A former lumber operation,

s A former wood preserving business,

» Former underground storage tanks (USTs),
¢ A lacquer storage buiilding,

» Stockpiled oil-stained soils, and

» Former ratlroad activity on the subject property.

These APECs are described in detail in the Phase T ESA report referenced above. The only
likely off-site APEC identified in the Phase I ESA report included the history of railroad activity
on the parcel immediately north of Wall Street (PIN 4770881).

2.1 Site Description

The subject property is a rectangular 8.55-acre parcel located at Mile 67.61 on the Roxbury
Subdivision immediately south of Wall Street in Northfield, Washington County, Vermont.
(Figures 1 and 2). The property is bounded on the north by Wall Street, on the south by a
vacant field, on the east by the Central Vermont Railway right-of-way (ROW) operated by the
New England Central Railroad (NECR), and on the west by the Dog River. The United States
Geological Survey (USGS) Northfield, VT Quadrangle (7.5-minute series) topographic map

(Figure 1) indicates the ground surface of the subject property is approximately 720 feet above

§projectior3-682516825-0024 TTBHNSS0rpL due Golder Associates
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mean sea level (amsl) and slopes gently to the west and north toward the Dog River. The
subject property lies within a north-south trending valley surrounded by low hills that rise to
elevations in excess of 1900 feet amsl. The Dog River flows past the subject property from
south to north, briefly flows east at the north end of PIN 8770881, then turns north to follow
the general trend of the valley (Figure 1).

The subject property is currently leased to a several businesses, including Northfield Fuels
(lease #10875), Gillespie Fuels (lease #9304), Northfield Telephone Company (no lease
information was available in the Phase I ESA prepared by others), Thurston’s Market (lease
#11055), and Northfield Wood Products (lease #10893). Northfield Fuels and Gillespie Fuels
each operate bulk fuel oil storage and distribution businesses and their facilities include several
large ASTs and associated distribution piping. The Northfield Telephone Company leases
office space. Thurston’s Market is a small grocery store. Northfield Wood Products produces
finished wood products, including brush and tool handies. Among their facilites is a lacquer

storage building.

Site photographs, taken to document conditions encountered and activities undertaken during the

Phase 11 ESA investigation, are presented in Appendix A.

2.2 Summary of Past Studies

The previous environmental studies performed on the subject property include the Phase I ESA
conducted by Heindel and Noyes (referenced previously) and an environmental screening report
completed by Gemini Geotechnical Associates Inc. (see Appendix 3 of the Phase [ ESA report).
The review of the previous investigations, the CV Terms of Reference (TOR), and ASTM
Standard E1527-97 provided the basis for the development of the objectives and scope of work
for this Phase II ESA.

According the Phase I ESA report, the subject property has been in industrial and railroad use

since at least 1873. Rail use included construction and use of an engine house, freight house,

§\project\DT3-6825\6825-00214770880\880rp: doc Golder Associates
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coal storage and cord wood storage until 1892. Early industrial use included granite working, a
sawmill, and a cannery. A 1903 Sanborn Fire Insurance Map (Sanbom map) shows additional
development included a larger granite business, warehouses, and a feed mill. The 1910
Sanborn map shows additional offices, another granite business, and a cider mill. The 1919
Sanborn map shows an expanded feed store and coal sheds. Granite working businesses were

maintained on the subject property until 1956.

Early maps indicate the subject property has been used for bulk oil and coal storage since at
least 1910. Large above-ground storage tanks were present in the 1910, 1919, and 1925
Sanborn maps. Several companies have leased or subleased the property and maintained bulk
fuel storage facilities on the property. Currently, two companies, Northfield Fuels and

Gillespie Fuels, operate the facilities,

A wood preservation operation run by Stoddard Enterprises operated near the northeast corner
of the property from 1955 to 1959 in a building formerly occupied by one of the granite
companies. A preliminary assessment of this property performed in 1988 led to this site being
designated as a CERCLIS site. However, the results of the assessment concluded that direct
contact with the possible waste material was unlikely and no further investigations are known to

have been completed.

The building now occupied by the Northfield Wood Products manufacturing facility may have
been constructed as early as 1840 (according to the business owner) as part of a lumber mill.
Several lumber businesses, as well as a meat packing house and cannery, occupied the building
from 1911 to 1920. Northfield Wood Products also uses the former locomotive house as a
lumber warchouse. The locomotive house was built prior to 1873, but was not used for the
intended purpose by 1903. A railroad freight house was also built prior to 1873 and has been
used as a warehouse for most of its history. A hardware store occupied the freight house from

1988 to 1992, but is currently used by the Northfield Telephone Company for office space.

The building currently occupied by Thurston’s Market was built between 1903 and 1910 for use

as an office. Over the years it has been used for grain storage, as a grocery store, and as a

E'projecnid73-682516825-002\4770880Y8807pt. doc Golder Associates
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grain and feed store. The north end of the building is occupied by the market, the south end by

the offices of Northfield Fuels, with a small car wash facility in between.

According to the Phase 1 ESA report, a {000-gallon fuel oil UST was removed from the
Northfield Wood Products site in 1985. The owner reported that no contamination was
encountered. In 1995, a 1000-gallon diesel fuel UST was removed from near the southeast
corner of the Northfield Fuels office. Contaminated soils were encountered, excavated, and
stockpiled on site where they are reportedly undergoing biodegradation. According to the
Gemini Geotechnical Associates report, numerous 55-gallon drums were visible on the subject
property, some of which were observed to be leaking onto the ground surface. These drums
had been removed some time before the Phase II ESA fieldwork was begun. Stained surface

soils were noted in several areas.

2.3 Project Objectives and Scope of Work

The stated objectives for the Phase II ESA per the TOR as they relate to the identified concerns
in the Phase [ ESA of the subject property were 10:

1. Investigate and characterize soil and groundwater conditions related to the areas of
potential environmental concern (APECs) identified during the Phase 1 ESA of the

subject property;

2. Identify the possible off-site or on-site migration of contaminants and determine the
presence or absence of free phase petroleum products;

3. Determine the groundwater flow directions and rates; and

4. Idemtify the potential for off-site migration of free product, if present.

In order to accomplish the above-referenced objectives, the following scope of services was

executed by Golder:

g\projectidT3-682546825-1N1214 7708808880rpt.doc Golder Associates
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Task 1 — Review of Existing Data and Information

This task involved the review of the Phase I ESA reports referenced above, as well as any
pertinent documentation associated with specific APECs that may not have been included
with the Phase I ESAs or other file documentation.

Task 2 - Subsurface Investigation

The subsurface investigation executed by Golder consisted of infrastructure elevation,
depth-specific soil sampling, groundwater level measurement and groundwater sampling.

Subtask 2-1 - Infrastructure Evaluation

Any structures, foundations, or paved sub-base layers, which may have an influence
on the groundwater flow direction and may provide a potential preferential pathway
for contaminant migration, were located and identified during the Phase II ESA field
investigation.  Information pertinent to the potential migration of identified
groundwater impacts are included on site maps and are discussed in this Phase II ESA
report.

Subtask 2.2 — Soil Borings/Permanent Wells

Eleven (11) soil borings were drilled during the Phase Il ESA. Each of the borings were
drilled for the purpose of collecting depth-specific soil samples and to install permanent
monitoring wells for groundwater sampling and water level measurement.

Actual soil sample intervals were selected in the field and were based on physical
descriptions of the sample lithology, field screening for indications of contamination,
and degree of saturation. One groundwater sample was collected from each well.

-Task 3 = Data Evaluation

Upon completion of Task 2 and receipt of all analytical data from Philip, Golder performed
routine validation activities to verify the representativeness of the results. Following the
validation efforts, all geologic/hydrogeologic observations and analytical data were
evaluated to: 1) confirm the presence of exceedences of relevant criteria; 2) assess the
probability of a connection between any exceedences of relevant criteria detected and
previously identified APECs and, 3) estimate the likely direction(s) of groundwater flow
and contaminant migration and the potential for off-site contaminant transport. Golder also
compared detected chemical concentration levels to Vermont Department of Environmental
Conservation Enforcement Standards for soil and groundwater.

B\Projecti973-68254GB2S (N2 TTUBS0VEB0Mpe. doc Golder Associates
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Task 4 - Reporting

Golder utilized the data and information gathered during completion of Tasks 1 through 3 to
develop this written report which describes the site, the areas investigated, methodologies
employed, and the results of the investigation as they pertain to the objectives of the Phase
IT ESA.

The sampling and analysis plan designed for the subject property is presented in Table 1, which
surnmarizes the areas of potential environmental concern (APECs), the proposed number of soil
borings and monitoring wells, the proposed number of soil and groundwater samples, and the

recommended analyses for each soit and groundwater sample.
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3.0 FIELD INVESTIGATION METHODOLOGY

Golder performed the subsurface soils and groundwater investigations at the subject property on
December 14, and 17, 1997. A summary of the samples collected, sampling locations and

analyses performed are presented in Table 2.

3.1 Soil Sampling

One shallow surficial soil sample 880-SS1 was collected in the vicinity of a currently unused
pump house owned by Northfield Fuels (Figure 2). The soil sample was collected from the
ground surface to a depth of 0.5 feet below grade (bg) in a small area (less than five feet

diameter) of stained soils.

3.1.1 Soil Borings

Eleven (11) soil borings were drilled under Golder supervision on December 12, 16, and 17,
1997 by Capital Environmental Drilling Services, Inc. of Dunbarton, New Hampshire using a
CME 550X all terrain drilling rig with 4-1/4 inch hollow stem augers (see Figure 2 for boring
locations). The borings were located to evaluate the soil and groundwater conditions in the

vicinity of the APECs and the subject property in general.

Subsurface soil samples were generally collected at 5.0-foot intervals in horings 880-MW1
through 880-MW12 (excluding 880-MW4 which was not drilled due to shallow bedrock) using
a 2.0-inch diameter, 2.0-foot long, split spoon sampler. In boring 880-MW2, subsurface
samples were collected continuously to the total depth of 12 feet bg. Total depth of the borings
ranged from seven (7) feet bg to 27 feet bg. Groundwater was encountered in these borings at
depths ranging from approximately four (4) feet bg near the bedrock outcropping west of the
Northfield Fuel ASTs to approximately 16 feet bg near the northeast corner of the subject
property. Soil boring logs are provided in Appendix B. Upon retrieval from the borehole, each

sample was visually inspected for stains, odors, etc., geologically classified and field screened
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TABLE 2
BOREHOLE LOCATIONS AND SAMPLES SUBMITTED

PIN 47704880
Soil Interval PID Submitted | Requested | Monitor Well | Requested
Borehole Site APEC Sampled Reading | For Analysis Soil Installed | Groundwater
1.D. Location (ft) {ppm) (yes/no) Analysis (yes/no) Analysis
Southwest area of - 0-2 1.2 No | PNAs Yes PNAs
880-MW1 PIN Former lumber operation 5-7% 1.1 Yes & 380-MW L &
10-12 0.5 No VOCs VOCs
0-2 | No PNAs Yes PNAs
2-4 0.1 No & 880-MW?2 &
830-MW2 |  Center of PIN Former UST 67 0-4 No vOCs vocs
6-8 0 No
8-10 0 No
10-12 0.8 Yes
Former lacquer storage 0-2 0.1 No PNAs Yes PNAs
880-MW3 | West side of PIN building 5-7% 0] Yes & 880-MW3 &
VOCs VOCs
{-2% 0 No PNAs Yes PNAs
880-MWS | Near center of FIN Former USTs 37 Q No & BRO-MWS &
10-12 0 Yes VOCs VOCs
0-2 0 No PNAs Yes PNAs
Former stockpiled oil- 51 0 No & 880-MW6 &
880-MW6 | East side of PIN stained soils 10-12% 0 No VOCs VOCs
15-17 0.4 No
20-22 0.5 Yes
0-2* 0 No PNAs Yes PNAs
Former pumphouse and 5-7 94 Yes & 880-MW7 &
880-MW7 | Near center of PIN ASTs 10-12 L1 No VOCs VOCs
14-16 0.4 No
0-2* 0 No PNAs Yes PNAs
880-MW8 | Near center of PIN ASTs 5-7 0.3 No & 880-MW8B &
10-12 0.9 Yes vQOCs VOCs
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Soil Interval PID Submitted | Requested | Monitor Well | Requested
Borehole Site APEC Sampled Reading | For Analysis Soil Installed | Groundwalter
1.D, Location (ft) (ppm) (yes/no) Analysis (yes/no) Analysis
Near north portion 0-2% 3.6 No PNAs Yes PNAs
830-MW9 of PIN ASTs 57 82 Yes & 880-MW9 &
VOCs VOCs
0-2% 0.5 No PNAs Yes PNAs
880-MW 10 Ne‘;’ “";'h PIN ASTs 57 0.8 Yes | & 880-MW 10 &
oundary VOCs VOCs
Q-2 0.5 No PNAs Yes PNAs
5-7 0.4 No & 880-MW1! &
Near north east . . 10-12 0.2 No VOCs VOCs
B80-MWI1 corner of PIN Upgradient location 15-17% 0.2 Yes
20-22 0.1 No
25-27 0 No
Near north boundary 0-2* 0.1 No PNAs Yes PNAs
BR0-MW12 of PIN ASTs 57 0.1 Yes & 880-MW12 &
VOCs VOCs
Notes:

PNA: Polynuclear Aromatic Hydrocarbons (USEPA Method 8270)

VOC: Volatile Organic Compouads (USEPA Method B260)

BTEX: Benzene, Toluene, Ethylbenzene, Xylenes (USEPA Method 8240)
Metals: USEPA Method Series 6000/7000

NA: Not Analyzed

* Groundwater encountered
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with an organic vapor meter [photoionization detector (PID), Thermo Environmental
Instruments Model 580B]. Sample descriptions and classifications were made using the Unified
Soil Classification Systemn. PID readings and any odors were noted on field logs and are
summarized on the boring logs in Appendix B and in Tables 2, 4, and 5. In general, very low
organic vapor readings (less than 5 ppm) were noted in each boring. These readings may not
necessarily be indicative of the presence of organic vapors, but may be instrument responses (o
high humidity, the presence of water vapor in the soil samples, or very cold weather conditions.
The only exceptions to this trend were higher PID readings recorded during the drilling of
borings 880-MW7 (94 ppm) and 880-MW9 (82 ppm). No other indicators of potential
contamination were noted during the drilling and sampling process. Therefore only one sample
from each boring was submitted to the Iaboratory for VOCs and PNA analysis. A total of 38
subsurface soil samples were collected from the borings and 11 (plus one duplicate sample)
were submitted to the laboratory for analyses (Table 2).

¢

3.2 Permanent Monitoring Well Installation

Permanent monitoring wells were installed in each of the 11 borings. These were designated
£80-MW1 through 880-MW3 and 880-MWS5 through 830-MW]2. Monitoring well 880-MW4
was not installed because auger refusal on bedrock at 3.0 10 5.0 feet bg was encountered after
several attempts. The wells were constructed of two-inch diameter PVC risers and two-inch
diameter, ten-foot long PVC screens (0.010 inch slot size). The screens were positioned in
each boring to straddle the water table and silica sand was inserted into the annular space
between the screen and the inmer surface of the hollow stem augers. The sand pack was
inserted as the augers were removed until it extended to approximately one foot above the top of
the well screen. A two-foot thick layer of bentonite pellets was placed on the sand pack and the
remaining annulus was backfilled with native soils produced during drilting. A steel, flush-
mount, protective monument was cemented in place over each well head and secured with a

padlock. Monitoring well diagrams are included with the borehole logs located in Appendix B.

g\projecti073 6T25\EEL3 110214 770880\880mt doc Golder Associates



Phase II Environmental Site Assessment Report November 1998
PIN 4770880, Mile 67.61, Roxbury Subdivision 973-6825-002.0004
Northfield, Vermont ' Page 16

3.2.1. Groundwater Sampling and Water Level Measurement

Groundwater samples were collected from each of the monitoring wells on April 9, 1998. Each
well was developed and purged using a dedicated PVC bailer to remove greater than three well
volumes of standing water. Sampling was initiated after development by inserting the bailer
into the screened interval of each monitoring well. The unfiltered groundwater samples were
collected in the appropriate containers supplied by Philip and placed on natural ice to maintain a
temperature of approximately 4°C. Each sample was analyzed as shown in Table 1. Sample
analytical results are summarized in Table 4 and 5. Completed chain-of-custody forms and the

analytical results are provided in Appendix E.

Depth to groundwater was measured to the nearest 0.01 feet in each well after its completion,

Just prior to its development and during the elevation surveys (Section 3.3).

3.3 Surveying

The top of casing of each monitoring well was surveyed to determine its elevation with respect
to a local datum point (benchmark) established on the subject property. The benchmark,
located on the concrete slab near the southeast corner of the Northfield Fuels offices (Figure 23,
was assigned an arbitrary elevation of 100.00 feet to which all monitoring well elevations were

referenced. Survey results are summarized in Table 3.

3.4  Quality Control

Sample collection quality control measures included adherence to US EPA sample handling and
chain-of-custody procedures. Chain-of-custody procedures included noting the sampler’s name,
signature, sample identification, collection time and date and requested analyses listed on the
sample bottle and chain-of-custody form. One (1) duplicate soil sample (880-MW2 DUP) was
collected and submitted from PIN 4770880.
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Laboratory QA/QC is described in Section 5.3.

3.5 Decontamination

All drilling equipment and associated tools were decontaminated between each boring location
and the split spoon samplers were decontaminated after each use. Drilling equipment and steel
tools were thoroughly decontaminated using high-pressure steam. All sampling devices were
thoroughly cleaned using a scrub brush with water and Alconox detergent followed by a doubie

rinse with clean potable water.

TABLE 3
WATER TABLE AND SCREEN ELEVATIONS
PIN 4770880
Ground Top of Static Groundwater Elevation of
Elevation Casing Water Level [ Elevation Screened Interval
Well (feer) Elevation {feet btoc) (feet) (feet)
{feet)

880-MW 1 90.86 90.61 4.03 86.58 87.36 - 77.36
880-MW2 103.40 102.99 5.85 97.14 99.90 - 89.90
380-MWw3 100.82 100.40 6.07 94.33 96.82 - 87.82
880-MW5 102.46 102.18 3.23 98.95 99.46 - 89.46
880-MW6
8830-MW7 101.01 100.64 1.81 98.83 98.01 - 88.01
880-MW3 100.12 99.83 0.86 98.97 97.12 - 87.12
880-MW9 99 .80 99.55 1.11 98.44 97.30 - 94.30
880-MW10 100.04 99.67 2.37 97.30 98.04 - 94.04
830-MW11
880-MW12 99.65 89.39 2.41 96.98 96.65 - 93.65
Notes:

boc  below top of casing

Wells 880-MW6 and 880-MW 11 could not be located due to deep snow and ice on the ground surface.
BM-1 is located on the concrete slab at the southeast corner of the original structure of Northfield Fuels.
All elevations are relative to an arbitrary elevation of 100 feet assigned 1o benchumark BM-1.
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3.6 Variations from Proposed Investigation

Groundwater was encountered at depths much less than 20 feet bg. Therefore drilling of these
borings was terminated prior to reaching the target depth of 20 feet. In addition, many of the
borings encéuntered refusal at depths less than the target depth of 20 feet bg. Only borings
880-MW6 (22 feet bg) and 880-MW 11 (25 feet bg) were extended beyond 20 feet bg.

Each of the monitoring well screens were installed so as to straddle the water table encountered
during drilling operations. After the geodetic survey and water level measurements were
completed in April 1998, it was discovered that the water table extended above the top of the
screen (by up to 1.85 feet) in wells 880-MW7, 830-MWS8 and 880-MW9. The high water table
elevation is likely due to spring snow melt and give that no confining layers were noted between
the ground surface and the screened intervals, it is unlikely that these screen placements will
have a significant detrimental effect on the accuracy of water level measurements within these

wells.

No other variations from the proposed investigation were required.
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4.0 PHYSICAL CHARACTERISTICS OF THE SITE

The physical characteristics of the subject property are described in the following sections. The
regional geology and soils information were determined from the Surficial Geologic Map of
Vermont (1970), the Centennial Geological Map of Vermont (1961), Geology for Environmental
Planning in the Barre-Monipelier Region, Vermont (1971), US Department of Agriculture soils
maps, and information compiled for the Phase I ESA report (1997). Local subsurface geologic,
hydrologic and hydraulic information was derived from the on-site observations and

geotechnical testing conducted as part of the Phase II ESA.

4.1  Regional Geology

According to the Surficial Geological Map of Vermont (1970) and Centennial Geologic Map of
Vermont (1961) the regional geology of the subject property and its surroundings is dominated
by glacial and post-glacial sedimentary deposits. The hills surrounding the Dog River valley
consist of glacial till mantling bedrock. The till is typicaily thicker in the valleys and thinner in
the highlands. The river valleys contain a combination of glaciolacustrine and fluvial deposits
of bedded gravels and sands, as well as occasional bedrock exposures and more recent alluvial
deposits. According to Geology for Environmental Planning in the Barre-Montpelier Region,
Vermont (1971), the Dog River Valley is filled with 50 to 60 feet of sediments. Bedrock under
the region generally consists of low- to medium-grade metamorphic rocks that have undergone
complex folding and fracturing. Bedrock underlying the subject property consists of the Cram
Hill Member of the Missisquoi Formation, a phyllite which grades locally to a dark slate. The
soil survey sheet for this area, developed by the U.S. Department of Agriculture, describes the
soils as a Windsor to gravelly-Windsor-type. These soils are described as excessively drained,
sandy, gravelly soils low in lime and found on terraces along rivers and creeks. These soils are

typically deep and found on level- to sloping terrain.

4.2 Local Geology
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The subsurface investigation results indicate the surficial geology of the subject site consists of a
series of interfingering layers of brown or gray silty fine to medivm sand with little gravel
overlying a shallow bedrock surface. Coal residue was encountered near the surface in borings
880-MW6 through 880-MW9 which were located on or near the Northfield Fuels and Gillespie
Fuels parcels. Solid bedrock was encountered at approximately 6 feet bg in borings 830-MW9,
880-MW 10 and 880-MW12. Weathered bedrock was encountered at depths as shallow as two
{2) feet bg in these borings which are located near 2 shale outcropping near the center of the
property (Figure 2). In the northeast corner of the property, boring 880-MW11 encountered
bedrock at 25 feet bg. This suggests a downward-sloping bedrock surface toward the center of
the valley. The stratigraphy encountered in the borings is graphically presented in the borehole
logs presented in Appendix B and in cross-sections presented in Figures 4 and 5. The locations
of transects used to develop geologic cross-sections of the subject property are shown in Figure

2.

4.3 Hydrogeology

Groundwater was encountered at depths ranging from approximately one (1) foot bg to
approximately 6 feet bg. Based upon the depth of the water table and the depth to bedrock
encountered during drilling operations, the saturated thickness of the shallow water-bearing
deposits underlying the subject property is at ranges from approximately three (3) feet to nearly
12 feet. A more detailed assessment of the depth to bedrock or the saturated thickness was not
conducted because no indications of contamination were encountered in the field that warranted

deeper exploration.

Surveyed monitoring well elevations and corresponding groundwater table and screen interval
elevations are presented in Table 3. All measurements were made relative to a local survey
datum established on the subject property. Based on the groundwater surface elevation
measurements, a northwesterly groundwater flow direction is implied (Figure 3), and 2
relatively flat gradient of 0.067 feet per linear foot (ft/ft) can be calculated. The likely

discharge point for the shallow groundwater is the Dog River, located immediately adjacent to
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the subject property along the western property line. Relative groundwater elevations and
presumed direction of groundwater flow is shown in Figure 3. Groundwater elevations are also

shown on the cross-sections presented in Figure 4 and 5.

4.4 Hydrology

Based on the site reconnaissance and information provided on the USGS Northfield VT
topographic map (see Figure 1), the ground surface at the subject property is approximately 720

feet above mean sea level and slopes gently to the north and northwest toward the Dog River.

The subject property is located within the Dog River Drainage Basin (Figure 1) which trends
approximately northeast-southwest in the vicinity of the subject property. Small creeks and
streams draining the hills to the east and west control surface water flow in the area. Drainage
across the subject property is primarily controlled by the moderate slope across the property
toward the Dog River. The ground surface has been altered considerably over the years and
local flow patterns can be expected to differ from the regional norm. Due to the relatively
permeable nature of the soils underlying the site, the subject property appears to be well

drained.

4.5 Hydraulic Conductivity

The hydraulic conductivity (K} of the saturated silty sands encountered on the subject property
was estimated using grain size analyses and criteria developed by Freeze and Cherry (1979). A
representative sample of the primary shallow water-bearing zone encountered in'the borings at
PIN 4770880 was collected and tested following ASTM Standard Test Method for Sieve
Analysis (C117-90 and C136-93). The sample was collected as a composite from the 3.0 to 7.0
foot depth interval from boring 880-MW1. The sieve analysis indicated this material is
composed of gravelly silty sand. Specifically, the sieve analysis revealed the sampled material
is comprised of 49.7% sand, 15.3% gravel and 35% fines (Appendix C). The estimated K
value is approximately 1x10™ cm/sec (0.283 ft/day) based upon the Freeze and Cherry criteria
(Appendix D).
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Estimates of the groundwater velocity and flow direction were made based on the monitoring
well location surveys, groundwater elevation surveys and the K value estimates (Appendix D).
As shown in Figure 3 groundwater flows from the subject property in a northwesterly direction.

Groundwater velocity was calculated using:

where:
V is the average velocity,
K is the hydraulic conductivity (0.283 ft/d},
i is the hydraulic gradient determined from Figure 3 (0.066 ft/ft) and,
1 is the effective porosity (0.29).

Based on the groundwater elevations shown in Figure 3, the groundwater gradient across much
of the subject property has been estimated at 2 maximum of 0.067 feet/linear foot. Effective
porosity is estimated based on methods developed by de Marsily (1986). Assuming an effective
porosity of 0.29, and a K-value of 1x10* cm/sec, these calculations indicate the estimated

groundwater flow velocity beneath the subject property is approximately 0.065 ft/day.

4.6 Site Infrastructure

There are several structures on the subject property. According to the Phase I ESA report,
most of these buildings were constructed on concrete slabs or on a dirt floor. However, the
Thurston’s Market building reportedly includes a cellar and a septic system. One of the
Northfield Wood Products buildings includes a partial basement. The car wash behind
Thurston’s Market drains to a dry well. The Gillespie Fuels office building also has a septic
system. Given the very high groundwater level {1 to 6 feet bg) encountered at the subject
property, it is likely that all of these structures could alter local groundwater flow patterns either
by impeding flow, or by providing a significant seasonal influx of water to the groundwater
system. The dry well under the car wash has the potential to provide a significant influx of
water and potential contaminants to the shallow groundwater system. However, this would only

be expected during the warmer summer months of the year.
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5.0 DATA AND ANALYSIS

The following sections present the results of the laboratory analyses of subsurface soil,
groundwater and surficial soil samples collected during this Phase I1 ESA and the criteria used
to assess the significance of the analytical results. Laboratory reports and chain of custody

forms are provided in Appendix E.

5.1 Assessment Criteria

The Vermont Department of Conservation (VTDEC) uses primary groundwater enforcement
standards for qualitatively assessing groundwater quality. Analytes not included in the primary
groundwater standards are compared to the USEPA Region III Risk-Based Concentrations
(exposure via tap water) as an initial screening even though groundwater at a given site may not
be used as a water supply. Quantitative standards may be required by VTDEC based on a site-
specific risk assessment to estimate the potential for risks of harm to health and public welfare.
VTDEC also uses the USEPA Region III Risk-Based Concentrations for qualitatively assessing
soil quality (based on ingestion) even though onsite soils are not being consumed. These
qualitative soil standards are provided for industrial and residential site use. Current and
historic use for the site has been industrial/commercial. Based on current zoning, the continued
industrial/commercial use of the property in the foreseeable future is expected. Quantitative soil
standards may be required based on site-specific risk assessment to estimate the potential for
risk of harm to health and public welfare. VTDEC also allows direct PID screening of soils
contaminated with gasoline, fuel oils and used oil if the contaminant source is known. Soils
contaminated with waste oil or heavier petroleum products such as #4 or #6 fuel oil or at sites

where the contaminant is uncertain must be evaluated by laboratory analysis.

52 Seoil and Groundwater Results

The soil and groundwater analytical data obtained during the subsurface investigation of the
subject property are summarized below. Analytical results and standards used as the assessment

criteria are presented in Table 4 (PNA Analytical Results) and Table 5 (VOC Analytical

$'prajecti973-6825\6825 -1\ 7TOBRINBZ0L. doc Golder Associates



TABLE 4

PHASE 11 ESA
PNA SAMPLE RESULTS (GROUNDWATER)
MNORTIIFIELD PIN 4770880
VTDEC MWI-880 | MW2.880 | MW3-880] MW -850 MW6-880] MW7-880 | MW8-880 | MW9-380 MW10-880 | MW 11-830 | MW12-880 METHOD
Enforcement DETECTION
Standards* LIMIT

B Water Soil Water Water Water Water Water Water Water Waler Water Water Water Soil
1)/ | PARAMETER pgL mgKg pel_ | pel | pel | pgl | pgl | pel pgl | pgl pell. wgL | pgL | mgkg
~ % |MNaphthaiene 1,500 82,000 u U u U U U 61 u u U 03 .03
’ Acenaphthylene NS NS U U 4] u U 3 U u U 0] 0.4 0.04
Acenaphthene 1,300 120,000 U 9] 3] 8] 9] u 4.4 U 1) U 0.7 0.07
} R Fluorene 1,504 §2,000 5] U U u U U 11 u U U 0.3 0.03
" {Phenamhrens NS NS U 4] U U U U 15 U U 8] 03 0.03
Anthracene 11,000 610,000 U U U u u u U U U U 0.3 8.03
2t |Flworanhene 1,500 £2,000 U U u 4] u u 0.4 U U U 0.2 0.02
/- Pyrene 1,100 61,000 U 3] U U u U 1.2 u u U 0.3 6.03
Benzo{a)anthracene 0.092 1.8 3] U U U U U u U U u 0.2 0.02
Chryssne 2.2 T8O U U U U 9) U & U U u 0.3 0.03
Benzo(bifluoranthene 0.092 138 u U U U U ¢ 9) U U )] 0.4 0,04
Benzok)uoranthene 0.92 78 U U U U u U U U U U 0.4 0.04
0} | Benzofajpyrens 0,0092 78 U u U U u 4] u U %) U 0.5 0.03
Tndeno{1,2,3-cd)pyrenc 0.092 78 U U U 0 U U U U U U 0.6 0.04
Dibenzo{ah)anthracene 0.0092 R U 1 8 u U u u U u 9] 0.4 0.04
Renzofghilperylene NS NS U u u ] u \J 3] U U 14 0.4 0.04

Notes:

Sumples analyzed using EPA Method 8270 (SVOCs)

*Qualitative screening standards based on USEPA Region 11} Risk Based Concentrations Table (exposure via tap water or soil ingestion)
*+ Industrial soil ingestion standards

U - Parameter not detzcied above identificd ceponing Benie
L, - Parameler present, reported value may be biascd low

UL - Paramelet not detecied, quantitation timil may be biased low

1 - Paramcier present, reporicd valus may be inaccurats os impreciss

LI - Parameter ot detected, quantitation kmit may be inaccurate or imprecisc

2t projes 573 -&ﬁ\é&n-&mmmmwﬂ
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TADLE 4
PHASE Il ESA

PNA SAMPLE RESULTS (SURFICIAL SOILS + BORINGS)
NORTHFIELD FIN 4770880

VTDEC SS1-980 |MW)-820) MW2-8B0[ MW2-880 | MW3-880| MWS-850 | NMW6-280 | MWT-880] MWB-R20 | Mewso-g80 | Mw10-880| Mwi11-s80l Mwi1z-380 METHOD
Enforcement ¢n | qe12) | pup 87 a1y | @ b o@n | gy | oo -1 (15-17) -7 DEYECTION
Standards® 11 o4 0 0 0.5 o4 0y §2 T 0B 01 0.1 LIMIT
Witer Sod Soil Sol Soil Soill Soil Soil Sail Sod Soil Soil Sail Soil Soil Water Soil
PARAMETER p/L. gy ma/kg mekg | mpks | mptg | omphg | mghg | mpig | mghg | mpkg | mpig mykg | mgkp pgl ma/ke
Naphihaicne 1,500 52,000 0.13 0.03a 1] U u U U 13 U .11 u U u 01 0.03
Acenaphihylenc NS NS 0.08 U 1] U u 5] U <4.0 1] U [} U [ 0.4 0.4
Acenaphthenc 2,300 120,000 [¥] ] U [¥] u U U <10 U 1] [§] u 7] 03 0.67
Fluorcne 1,500 £2.000 0,08 u U U ] U U 9.6 U 0.11 [i] u U 0.3 0.03
Phenanthrone NS NS 1.4 027 1] 7] U ] U 20 0.04 036 u 7] u 0.1 0.03
Anthracene 11,000 510,000 0.18 0.04 U U U U U <3.0 U 0.06 [¥] ] U 0.1 0.03
Fluoranthene 1,500 12,000 Ly 0.43 U U u U [¥] <20 0.07 0.17 U U ] [¥] 002
Pyrenc 1,100 61,000 13 0.37 1] U U U U <3.0 0.06 6.11 i} 1] U 0.3 0.03
Benzo{a)anthracens 0.092 74 0.37 0.17 1] U 1] i] U 0.14 0.04 0.06 u 1] U 03 0.0z
Chiysene 92 740 1.1 .29 1] U u U U 0.2 0.04 0.06 ¥ U U 0.1 0.03
Benzo(biuoraihene 0.092 74 0.5% <041 U U u (8] [i] .06 <0.08 u U 1] U 0.4 0.04
Benzo(kWiuoranthene 0.92 71 . 1] U 1] U ] 1] <0.0% 0.06 U U 4] 0.4 0.04
Benzo{a)pyrene 0.0092 n ¥ u U U U ] U U 0.05 U U U 0.3 0.05
Indeno( 1,2 3-cdjpyrenc 0.092 78 0.68 0.17 U i 7] 5] 3] 1] U U U U U 0.6 0.04
Dib¢nizo(ahjanthracene | 0.0092 7t 0.11 u U U 7] U u 1] U 1] U U U 0.4 004
Benzo{ghiYperylene NS NS 0.53 0.17 U [§] U U [§] 1] U u U U 5] 0.4 0.04
Motcs:

Sampics analyzed waing EPA Mcthod 8270 {SVOCs)

* Qualisative screening standards based on USEPA Region [ Risk Based Concentrations Table {exposure via tap water or soil ingestion)
** Indusirial soil ingestion sandards

(1) PID} rzading (ppm)

U - Parsmieter not detectad abave identified reporting limiu
L - Parameter prescal, reported vahuo mey be biased low
UL - Parsmeter not detected, quantitation limit may ba biased low

I-P

Present,

s mal B3 -2 20 50D §-DOT A THORK apd 0. ulad PhLA )

portad valuo may be ineccuraie of imprecise
Ul - Paremetsr not deteted, quantitation limit may be inaccunits of imprecise
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TABLE S

PHASE I1 ESA
VOLATILE ORGANIC COMPOUND SAMPLE RESULTS (GROUNDWATER)
NORTHFIELD PN 47708508
Methad
VTDEC* w1 -880] Mw2-380] Mwa-80] Mws-880] Mws-580| MW 7.880| MWEB-880] MW 2RO F MW 10-B20} MW 1680 |MW12-830 Detection
Enforcement Limis
Sundards
Water Soil** Water Waler Waler Water Water Witer Wiker Whalar Water Water Water Waler Sod

PARAMETER pglk mp/Kg bt | peL | et | pe [ gl | pel b opefl Bl pg/L gl gl )

& [Benzens 5.0 200 U u ] u 1] 3.2 u 13 U U ¥ 03 0.00]
Bromoiom 24+ 720 1] U U V] Y] 1] ¥ U U U ] 03 0,004
Bromomethane 5+ 2,500 1] 1] 1] ] U U u ] [i] U U 0.6 L0035
 Carban ietrachloride 5.0 & U ] ] 0 U ] U U ¥ 1] U 0.3 D.00G
Chlorobenzene 100.0 a1,000 ] U U 1] U U U U U U ] 03 6003
Chiorodibvomomethant 013+ [ U 1] 1] 5] U Y] U U U 1] U 08 0.004
Chlorecthane 15+ 2,000 ] 1] ] 1] U ] T U 1] U 1] 1 0 00s
7-Chlororthylvinyicther 150 + 51,000 1] U 7] 1] U i] ] 1] U U 1] 5 0.004
Chicroform 015+ 940 1] U 1] U 1] 0] 1] 1] U U U D4 0.002
Chlaromethane 4+ 440 7] U [v] ] 5] 1] (1] U U 1] U 1.0 0,004
1.3-Dichlorobenzens 6200 190,000 4] U U U u ] U T 1] 1] U 0.3 0.002
1,3 Dichiorobenitnt 6200 180,000 3] ] 1] U ¥ 1] ] 1] U 1] 1] 04 0.003
1,4 Dichlofobenzene T5.0 340 U ] Y] U U U ] U 1] U 1] 0.4 0.004

Bown2€ 3%, # [Dichlosobsomomethane 017+ 410,000 U u ] i] U ] U |as. ] a 1] s 0052
2.6 v [11-Dichlorocthane 10+ 200,000 U U u ] 1] U 1] U 1] [ U 0.6 0.002
1,2 Dichlorocthane 50 63 ] Y] 1] 1] U U ] i] 7] U i 0.7 6.003
1,1-Dichloiocthens 10 93 1] U U 1] 1] ] 1] U 1] U U 06 0002
[Ethylenc Dibroanide 0.0005 057 U U 7] U 1] 1] U 1] 7] 4] ] 04 0.006
cis-1,2-Dichloroethene 70.0 20,000 U i¥] 1] ] 5] U 1] U 3] U 1] 0.6 0.003
trans. | 2-Dichlopethene 70.0 41,000 U U O 5] U v ] V] 1] 1] U 1.6 0.003
1.2 Dichioropropant 0.56 81 U T 7 U U U U ] U U U 05 0.003
zis-1,3 Dichloropropene (1) 0.7 12 1] ] U U [i] 5 U U ] ¥ 1] L0 3.002
irans-1,3-Dichloiopropens (1) 01 32 U 1] 0] U G 1] U i] ] 1] U 10 D.004
~ ¥ [Exhylbenzens 530.0 300,000 ii] 1] 7] 1] 1] 14 i) bil i) U i 0.3 0.002
Methylene Chlonds 5.0 760 1] U u 1] UB 1.3 27 U 14 UB K] 6.7 0.010
Styrenc 50 410,000 U U ¥ 1] ] 1] ] 1] 1] U 7] 04 1.002
1,1.2,3- Tetrachlorocthane 07 790 1] U 1] ¥ 1] 1] 1] 1] 0] U v 0.6 0.003
Tetrachloroethe ne 07 110 5] U 1] 1] U 1] 1] 1] 1] i i 04 0002
2, %1 fToluene 2426 310,000 U 1] U U U 07 U 1] U 1] ] 04 0.002
1,1, 1-Trichloroethane 200 47,000 ¥ [H U U ] U 1] U U U U 0.3 0.003
5 1112 Trichlometl 0%+ 100 U ] U U 4] 1] U |Z5as U 1] 1] ¥ 0.002
Trichlorcethene 5.0 520 U ] U U ] U 1] U U 1] 1] 03 0.003
Vinryl Chiaride 10 3 U U 3] U U ] 1] ] U U U 07 0.002
{|m&p Xylene (1) 400 0 1,000,000 U 22 1] 1] ] 32 4] 41 1] 1] U 0.3 0.602
pm? k‘a—Xflcn: 0] 4000 1,000,000 1] ] ] ] ] 11 1] 19 1] U U [ D003
Moles:
Samples analyzed vsing EPA Method 82600Y0Cs)
*S1atc of Vermont , Agency of Metural R Dep of Exnwir | Comservation "Ground Water Profection Rule wnd USEPA Region M Risk Based Concentralions Table {expasure via soil ingestien)

**Indhustrial enil ingestion limita
+Qualivalive screening standards hased an USEPA Region TH Risk Based Concentration Table (rxpasure vie tap wiler)
U - Pammeter niot detected sbove identificd reponting limit

1. Parameter presen, teporied vahus may be inaceurate of impiecise
UJ - Fammeter not detected, quantitation lmil may be ingccurse of imprecise
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TABLE S
PHASE IL ESA
VOLATILE ORGANIC COMPUUND SAMPLE RESULTS (SURFICLAL SOILS AND BORINGS)
NORTHFIELD PIN 4770880

YTDEC* 551-BB0 | MW1-820[ MW2-850 | MW2-830] MWI-880| MW5-830| MW6-R50! MW7-880] MWB-380 | MWW9-880] MY 10-850 [Mw11-880 [ i2-280 Method
Enforcernent (3T Q0-12) DU &a-n (10-12) | (20-22) &N {10-12} (5-7) (5-7) {517 3-n Detection
Standards L@ 08 ¢ 0 05 M LT 22 0% D2 0l Limit
Water Sait* Soil Soul Seil Soil Sail Sail Soi Suil Soil Soil Sail Soil Sail Water Soil
PARAMETER pell 1 ma/Kp mpky | me/Ke | my/Ke | mekg | mgkp | wmpkg | mehg | mphp | wehy | omefe | mpip | wehe | mgkg T ongU | mehg )

Benzene 5.0 200 u u LI 0.009 .05 u U U u U u u 13 0.3 0.001
Bromalom 24+ 1] [1] u u 1] U U 1] U u u u u U 0.5 0.004
Bromomethane | N 2500 o U 1) 1 U 9] 1) U u u U u 1) 0.6 0.005
Carbon tewschloride 5.0 L) 1] U 1] U |4 U u U u u 4] u L) 0.3 D006
Chlocobenzene 00.0 41,000 L] 4] 1] u )Y u U u u U u 1 LI 0.3 0.003
Chlorodibiomometh .13 + ] L] 1] u 1] 4] u U U U u U L [ 0.6 0.004
Chlorocthane 16+ 2000 LI u 1] 1] U u 1] U |1 u 1] u u (] 0.005
2-Chloroethylvinylether 15+ 51,000 u 1] [1] 1] ] uU 1] 1] L u L) u u 5 0.004
Chloveform 015+ 40 u 1] 1] u U 4 [1] ¥ u u 1} o) u .4 0.002
Chloicmethane | X 53 440 i) 1] u 1] 9 u U 3] U L5 1] u U 1.0 0.004
1,2-Dichlorcbenzene E20.0 1 B3, 000 u u 1] 1] u U 1] 3] U u u U 1] 0.3 0.002

3-Dichhorabenzene SH.0 1 80,000 u u 1] 1] U 1) 1] U u U [1] u U E 0.0031

A-Dichlorcbenzene 75.0 240 1] u [1] 1] [i] L u U J u 1] u [1] 0.4 004
Dhchloroby amoneLhane 0.17 + 410,000 1J 1] 1] 1] U 1) 1] u u 13 u LS u 0.5 (M1
1,1 -Dichlorocthane £10 + 200,000 4 1] u 1] u 1] 1] .y U U u L) 4] 0.6 007
1, 2-Dichloroethane 5.0 61 u 1] U u u u 1] U u u u Ly 4] 0.7 0.003
1,1 -Diﬁ]‘llﬂ!ﬂt&lﬂw piy 9.5 u 1] u 1] U u u 13 u u U U U 0.5 0.002
Ethylen Dibvomide G.0005 057 U 1] ] ] 1] 1] ] U 1] U 1] U 1] a4 0006_].
cis-1,2-Dichioroethene .0 20,000 u 1] u U D U 1] U U U 1] LI U 0.6 0.003
trans-1, 2-Dichlococth 70.0 41,000 U 1] U 1] u U 1] U u u u LY uU 1.8 0.003
1,2 Dichlorapropane 0.56 [T} U T 1] 1] U T 1] T U 3] 1] i] 1] 5 0.003
cis-1,3-Drchloropropene (1) 02 32 1] 1] 1] 1] 1] ] 1] U 3] U 1] 5] U i 0.002
rans-§ 3-Dichloropropene (1) | 0.3 n U [1] 1] [1] 1] [ [1] u [§] U u [1] 1] 0 0.004
Ethyibenzens 6800 200, OO0 u 1] 1] U u 18] U U U u 1] U U 0.3 0.002
Methylene Chloride 5.0 760 U <0016 | <0327 | <0pI5] ] 00177 | <0.013] 1) uU <1.022) u 1 u <0015 0.7 0.019
Suyrene 5.0 416,000 U u - L U u ] uU U u u 1) u U 0.4 0.002
1,12 2-Tetrachiorocthane - [%] 200 1] U U U ] U 1] U U 0] U 7] U 16 0.003
Tetrachiotoethens 0.7 [11'] 1] U |4 u u e U u U 1 u u u )4 0.002
Taluene 2420 410,000 1] U u U u U U u u 0005 U u U L4 0.002
1,1 1-Trichloreethane 200 41,000 1] U U U u U U u U U U u u 0.3 0.003
1.1,2-Trichlorocihan: 015 + ] 1] ] U u U u 1] u 1] 1] iU U U Od 0,007
Trichloroethene 50 520 U U U U u U 4] U U u U U u 03 0.003
Vinyl Chloride 0 3 14 ) 13 |5 U U U U u u iy u u Q.7 0.002
mdp Xylene (1} 400.0 1,000,000 u U 0.004 0,007 U u U U u §.023 U u u 0.8 0.002
o-Kylene (1) 400.0 1,000,000 U [ U U u 1] U U u u U [1] U 0.4 0} 002
Mokes:
Samples analyzed using EPA Method 82800V0Cs)
*State of Vermon, Agency of Natuwral Resovrces, Dep of Envi ] Conservetion “Ground Wler Prolection Rule and USEPA Region 1T Risk Based Concentrations Tabie (sxposure via soil ingestion)

**Industrial soil ingsstion limits
+Quulitelive screening standards based on USEPA Repion ITT Risk Based Concentration Table {exposwe via lap waler)
(1) PID seading (ppm)

U - Parameter not detecled sbove identified reporting lunit

1 - Parameter prescry), repocted vatue pay be inaccunate or imprecise
U - Pamameter pot detecied, quantitation Hmit may be inaccurate of imprecise
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Results). The subsurface investigation of the subject property included drilling 11 soil borings,
and installation of 11 permanent groundwater-monitoring wells. A total of 12 subsurface soil
samples (including one duplicate sample), 11 groundwater samples, and one (1) surface soil
sample were collected and analyzed for PNAs and VOCs content. No free product was
encountered during the investigation of the subject property, thus free phase sampling and

chromatograms were not required.

PIN 4770880 was evaluated as a whole based on its history of use by the railroad, buik fuel (oil
and coal) distributors, lumberyards, and wood preservation and finishing operations. Potential
on-site impacts were evaluated by locating the 11 borings and monitoring wells in the vicinity of
APECs, which may have had the potential to impact soil and groundwater conditions on the
subject property. The locations of the borings and the APECs that they apply to are
summarized in Table 2. Soil boring samples were generally collected at 5-foot iatervals to the
total depth of each boring and field screened for VOCs using a PID. Low PID readings,
ranging from 0.0 to 3.6 ppm were encountered in most of the borings. However, maximum
PID readings of 94 ppm and 82 ppm were recorded during the drilling of borings 880-MW7
and 880-MW9. No other gross indicators of contamination (staining of soils, odors) were noted
as the borings were advanced. Groundwater was encountered at approximately one (1} to six

(6) feet bg.

In general, soil samples from each boring were selected for laboratory analysis based upon the
highest recorded PID readings or were selected from the bottom of each boring. One soil
sample from each boring was selected and submitted to Philip Analytical for analysis of PAHs

and VOCs.

Boring/well 880-MW1 was located in the southwest corner of the subject property to investigate
the potential impacts of the former lumber operations that took place on that portion of the site.
The boring was advanced to a total depth of 13.5 feet bg where it encountered refusal due to
contact with bedrock. A maximum PID reading of 1.2 ppm was encountered during drilling
operations. One soil sample from the 5 to 7 foot intervals was selected for laboratory analysis.

Groundwater was encountered during drilling operations at a depth of 6 feet bg and monitoring

projecti9TI-682516825-DOM TRIZRNER0PL doc Golder Associates
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well 880-MW1 was constructed with a screen placed from approximately 3.5 feet bg to 13.5
feet bg. The results of PNA and VOC analysis of the soil and groundwater samples indicate the
presence of several PNAs in the soil samnple, but none of the concentrations exceeded VTDEC
Enforcement Standards (no standards exist for acenaphthene, phenanthrene, or
benzo(ghi)perylene). No PNAs were present in the groundwater sample. No VOCs were

detected in the soil sample or the groundwater sample.

Two borings/wells (880-MW2 and 880-MW3) were drilled and installed to investigate the
potential impacts due the former UST associated with the Northfield Wood Products facility.
Boring 880-MW2 was advanced to a total depth of 13.5 feet bg where refusal was encountered.
Subsurface soils were sampled continuously to a depth of 12 feet bg. A maximum PID reading
of 0.8 ppm was recorded during drilling operations. No other indicators of contamination were
noted. One 50il sample and one duplicate sample from the 10 to 12 foot intervals were selected
for laboratory analyses. Analytical results indicated the samples contained no detectable PNAs
and no VOCs above the applicable VIDEC Enforcement Standards. Groundwater was
encountered at 9 feet bg and monitoring well 880-MW2 was installed with a screened interval
from 3.5 to 13.5 feet bg. A groundwater sample collected from the well contained no

detectable PNAs or VQCs.

Boring/well 880-MW3 was advanced to a total depth of 13 feet bg. No organic vapors were
detected with the PID as the boring was advanced and no other indicators of potential
confamination were encountered. One soil sample from the 10 to 12 foot intervals was selected
for laboratory analysis. Analytical results indicate the sample contained no detectable
concentrations of PNAs or VOCs. Groundwater was encountered at 7 feet bg and monitoring
well 880-MW5 was installed with a screened interval from 3 to 13 feet bg. A groundwater

sample collected from the well contained no detectable PNAs or VOCs.

The potential impacts due to the storage and distribution of lacquer products in the Northfield
Wood Products lacquer storage building were investigated by drilling and installing monitoring
well 880-MW3. The boring was advanced to a total depth of 9 feet bg. A maximum PID

reading of 0.1 ppm was recorded as drilling continued, but no other indicators of contamination
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were noted. One soil sample from the 5 to 7 foot intervals was selected for laboratory analysis.
Analytical results indicated the sample contained no detectable PNAs and no VOCs above
applicable VTDEC Enforcement Standards. Groundwater was encountered at approximately 6
feet bg and monitoring well 880-MW3 was installed with a screened interval from 4 to 9 feet

bg. A groundwater sample collected from the well contained no detectable PNAs or VOCs.

Boring/well 880-MW6 was located near the eastern border of the property and downgradient of
a stockpile of oil-stained soil. The stockpile was generated during the excavation and
decommissioning of a 1000-galion diesel fuel UST located near the southeast corner of the
Northfield Fuels offices. Boring 880-MWé was advanced to a total depth of 22 feet bg. A
maximum PID reading of 0.5 ppm was recorded off of material collected near the bottom of the
boring. No other indicators of potential contamination were encountered. One soil sample
from the 20 to 22 foot intervals was selected for laboratory analysis. Analytical results
indicated the sample contained no detectable PNAs or VOCs. Groundwater was encountered in
the boring at approximately 13 feet bg and monitoring well 880-MW6 was installed with a
screened interval from 10 to 20 feet bg. A groundwater sample collected from the well

contained no detectable PNAs or VOCs.

The potential impacts due to the aboveground storage tanks (ASTs) and the former pump house
associated with historic and current bulk fuel storage were investigated through the drilling and
installation of five borings/wells. Boring 880-MW7 was located northeast of the unused
Northfield Fuels pump house and west of the bermed Northeast Fuels ASTs. The boring was
advanced to a total depth of 16 feet bg. A maximum PID reading of 94 ppm was associated
with soil collected from the 5 to 7 foot intervals. Material from this interval was submitted to
the laboratory for further analysis. The analytical results indicate the presence of several
PNAs, but at concentrations well below applicable VIDEC Enforcement Standards. No VOCs
were detected. Groundwater was eocountered in the boring at 4 feet bg and monitoring well
880-MW7 was installed with a screened interval extending from 3 to 13 feet bg. A
groundwater sample collected from the well contained no detectable PNAs and no VOCs at

concentrations that exceeded applicable VTDEC Enforcement Standards.
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Boring/well 880-MW8 was located north of the bermed Northfield Fuels ASTs, northwest of
two small diesel ASTs, and south of the bermed Gillespie Fuels ASTs. The boring was
advanced to a total depth of 13 feet bg before encountering refusal. A maximum PID reading
of 0.9 ppm was recorded as drilling progressed. A soil sample from the 10 to 12 foot intervals
was selected and submitted to the laboratory for further analysis. The analytical results indicate
the presence of several PNAs, but at concentrations well below applicable VTDEC Enforcement
Standards. No VOCs were detected in the soil sample. Groundwater was encountered in the
boring at 4 feet bg and monitoring well 830-MW8§ was installed in the boring with a screened
interval extending from 3 to 13 feet bg. A groundwater sample collected from the well
contained no detectable VOCs. Several PNAs were present in the groundwater sample. Of
these, only the concentration of benzo(a)anthracene (0.5 ng/L) was present at a concentration

that exceeded the applicable VTDEC Enforcement Standards of {0.092 mg/L).

Boring/well 830-MW9 was located northwest of the bermed Gillespie Fuels ASTs and south of
the Gillespie Fuels offices. The boring was sampled to a total depth of 7 feet bg, but auger
refusal was encountered at only 5.5 feet bg. A maximum PID reading of 82 ppm was recorded
within the 5 to 7 foot intervals as drilling progressed. A soil sample from this interval was
selected and submitted to the laboratory for further analysis. The analytical results indicate the
presence of several PNAs, but at concentrations well below applicable VTDEC Enforcement
Standards. No VOCs were detected at concentrations that exceeded applicable VTDEC
Enforcement Standards. Groundwater was encountered in the boring at 5 feet bg and
monitoring well 880-MW9 was installed in the boring with a screened interval extending from
2.510 5.5 feet bg. A groundwater sample collected from the well contained several PNAs, but
none were present at concentrations that exceeded VTIDEC Enforcement Standards. The
groundwater sample also contained detectable concentrations of § VOCs. Of these, the
concentrations of dichlorobromomethane (3.5 pg/L) and 1,1,2-trichloroethane (5.8 pg/L)
exceeded the VIDEC Enforcement Standards of 0.17 pg/L and 0.19 pg/L, respectively.

Borings/wells 880-MW 10 and 880-MW12 were located west of the Gillespie Fuels offices and
downgradient from a small fuel oil AST and waste oil AST. Boring 880-MW 10 was sampled to
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a total depth of 7 feet bg with auger refusal at 6 feet bg. A maximum PID reading of 0.8 ppm
was recorded within the S to 7 foot intervals as drilling progressed and a soil sample from this
interval was selected and submitted to the laboratory for further analysis. The analytical results
indicate no detectable concentrations of PNAs or VOCs in the soil sample. Groundwater was
encountered in the boring at 5 feet bg and monitoring well 880-MWI10 was instailed in the
boring with a screened interval extending from 2 to 6 feet bg. A groundwater sample collected
from the well contained no detectable concentrations of PNAs and no VOCs at concentrations,

which exceeded applicable VTDEC Enforcement Standards.

Boring 880-MW 12 was also sampled to a total depth of 7 feet bg with auger refusal at 6 feet bg.
A maximum PID reading of 0.1 ppm was recorded as drilling progressed, but 0o other
indications of contamination were noted. A soil sample from the 5 to 7 foot intervals was
selected and submitted to the laboratory for further analysis. The analytical results indicate no
detectable concentrations of PNAs or VOCs in the svil sample. Groundwater was encountered
in the boring at 5 feet bg and monitoring well 880-MW12 was instailed in the boring with a
screened interval extending from 3 to 6 feet bg. A groundwater sample collected from the well
contained no detectable concentrations of PNAs and no VOCs at concentrations, which

exceeded applicable VTDEC Enforcement Standards.

Boring/well 880-MW 11 was located in the northeast corner of the subject property to evaluate
upgradient soil and groundwater conditions. The boring was advanced to a total depth of 27
feet with auger refusal at 25 feet. A maximum PID reading of 0.5 ppm was recorded as drilling
progressed, but no other indications of contamination were noted. A soil sample from the 15 to
17 foot intervals was selected for laboratory analysis. The analytical results indicate no
detectable concentrations of PNAs or VOCs were present in the soil sample. Groundwater was
encountered in the boring at 16 feet bg and monitoring well 880-MW11 was installed with a
screened interval extending from 15 to 25 feet bg. A groundwater sample collected from the

well contained no detectable concenirations of PNAs or VOCs.

One surface soil sample was collected from an area of noticeably stained surface soils near the

fueling rack mext to the unused Northfield Fuels pump house (see Figure 2). The surface soil
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sample was collected at one location and was representative of soils from O to 6 inches bg. The
sample (880-SS1) was submitted for analysis of PNAs and VOCs. The analytical results
indicate that no VOCs are present at concentrations, which exceed the method detection limit.
Several PNAs were present in the sample, but only benzo(a)pyrene (0.79 mg/Kg) was present at

a concentration, which exceeded the VTDEC Enforcement Standard of 0.78 mg/Kg.

5.3 Laboratory QA/QC

The validity of the field sample and QA/QC data reported by Philip was summarized by Golder
using the daia qualifiers described in the USEPA Functional Guidelines for Data Validation
(1988). Data with method spike and duplicate recoveries differing by greater than 30% were
qualified with a J, indicating the reported value may be inaccurate or imprecise. Samples with
analyte concentrations below reporting limits were qualified with a U, indicating that the analyte
was tested for but not detected. Analyte concentrations that were not present greater than five
times their concentration detected in the method, rinsate, or trip blanks were qualified with a B,
indicating the amalyte was not detected substantially above the level reported in the blanks,

Method detection limits were met for all sample VOC and PNA analyses,

Due to the presence of methylene chloride in method blank results, the methylene chioride
detection limits for several of the soil samples were slightly elevated. The elevated MDLs,
noted in Table 5, do not exceed VTDEC Enforcement Standards and therefore are of little

CONCern.
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6.0 DISCUSSION

The following sections present the findings of this Phase IT ESA including the description and
location of contaminated soil and/or groundwater, potential migration pathways and potential

receptors.
6.1 Soil and Groundwater Quality

Benzo(a)anthracene was detected at a concentration slightly exceeding VTDEC enforcement
standards in surface (0-0.5 feet bgs) sample 880-SS1 collected from a small area of stained soils
near a presently unused pump house. Groundwater samples collected from monitoring well
880-MW38 exceeded the standard for henzo(a)anthracene and samples from 880-MW?9 exceeded

standards for dichlorobromomethane and 1,1,2-trichloroethane.
6.2 Migration Patterns

Surficial soils in the vicinity of 880-5S1 could migrate as blown dust or by adhering to humans
or animals that may come into contact with them. The industrial/commercial use of the subject

property limits access and the likelihood of Signiﬁcan[ exposure is very small.

Groundwater exceeding VTDEC standards was limited to monitoring wells 880-MW8 and 880-
MW9. Although the potential exists for offsite transport to the Dog River, no detectable

impacts are likely because the groundwater velocity hence flow rate is extremely low.
6.3 Physical Receptors

It is unlikely that individuals or animals will come into frequent contact with soils in the vicinity
of 880-SS1 because access to them is limited to workers on the site. On-site groundwater is not
used and the Dog River is the only physical receptor. No detectable impact to the Dog River is
expected because of the extremely low groundwater velocity and low concentrations of

contaminants detected above the standard.
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7.0  LIMITING CONDITIONS

Laboratory method detection limits (MDLs) exceeded the groundwater VIDEC Enforcement
Standards for the folowing VOCs and PNAs: chloroform; dichlorobromomethane;
chiorodibromomethane; ethylene dibromide; ¢is-1,3-dichloropropene; trans-1,3-
dichloropropene; i,1,2-trichloroethane; benzo(a)anthracene: benzo(b)fluoranthene;
benzo(a)pyrene; indeno(l,2,3-cd)pyrene; and dibenzo(ah)anthracene. Groundwater is not used
on the subject property or nearby properties, so concern over the possible presence of these

compounds in areas not known to have been impacted is somewhat minimal.
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8.0 REFERENCES
A list of references used for this ESA is provided in Table 6.
TABLE 6
REFERENCES
PIN 4770880
SOURCE AGENCY OR COMPANY COMMENTS

Surficial Geology of Vermont

Vermont Geological Survey,
1970

Surficial soils description

Centennial Geologic Map of
Yermont

Vermont Geological Survey,
1961

Bedrock description

Geology for Environmental
Planning in the Barre-
Montpelier Region, Vermont

Vermont Geological Survey,
1961

Local geology description

CN Real Estate Management,
CV Properties, Inc.,

PIN 4770880, South of Wall
Street, Northfield, Vermaont,
Phase 1 Environmental Site
Assessment

Heindel and Noyes,
May 14, 1997

Summary of existing
information
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9.0 SIGNATURES OF ENVIRONMENTAL PROFESSIONALS

Golder completed this Phase II ESA in conformance with the Terms of Reference that
accompanied the request for proposal (RFP) to investigate this property and the Master Services

agreement between CN and Golder, dated March 25, 1997.

Very truly yours,

GOLDER ASSOCIATES INC.

/m & LA

James K. Barrett, P.E., LSP
Senior Project Manager

JKB/1jL
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GRAIN SIZE DISTRIBUTION TEST DATA

'lient: Golder Associates Inc.

'roject: Golder Project
Project Number: 17697.000

Sample Data

Source:

jample No.: 880
Elev. or Depth:
T.ogation:
rescription:

piguid Limit:

Uscs Classification:
'esting Remarks:

Sample Length (in./cm.):

Plastic Limit:
AASHTO Clasasification:

Mechanical Analysis Data

Initial

Dry sample and tare= 76.86

mare = 25.13

)ry sample weight = 45.73

Tare for cumulative weight retained= .00
Sieve Cumul. Wt. Percent

retained finer

3 inch 0.00 100.0
# 4 7.02 84.7
# 10 8.78 80.8
# 18 9.95 78.2
# 40 12.47 72.7
# 60 16.07 64,9
# 120 22.65 50.5
# 200 29.71 35.0

Fractional Components

Gravel/Sand based on #4
tand/Fines based on #200
s + 37 = (0.0 % GRAVEL

% SAND = 49.7 (% coarse =
: FINES = 35.0
Dgs= 5.05 Dgp= 0.19 Dgp=

= 15,3 (% coarse = 8.0 $ fine = 7.3)
3.9 % medium = 8.1 % fine = 37.7)
0.12

NORMANDEAU ASSCOCIATES -




PARTICLE SIZE DISTRIBUTION
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% SAND
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CRS.
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SILT

l

CLAY

3.0

7.3

8.1 37.7

35.4

LL

PL

Dgs

Dgo

Dso D3o

D15

D10

G

505

0.190

0.123

MATERIAL DESCRIPTION

uscs

AASHTO

Project No. 17697.000

Project: {older Project

o Source:

Client: Golder Associates Inc.

Sample No.: 880

PARTICLE S$IZE DISTRIBUTION TEST REPORT

NORMANDEAU ASSOCIATES
25 Nashua Road - Bedford, NH 03110

Remarks:
oF.M.=0.13

Sample No#
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HYDRAULIC CONDUCTIVITY ESTIMATES
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APPENDIX D
Hydraulic Conductivity Estimate

See Section 4.3 of report for details on hydraulic conductivity (K) estimate. The estimate is based
on Freeze and Cherry (1979),
K=1X10"cm/s

Conversion:

(1“04 _ﬂ)( in )( f j[ssooscc][24hrJ=0283i
s /\254cm/\12in hr day day

Average Linear Velocity Estimate

Average linear groundwater velocity can be estimated with the following equation obtained from
Freeze and Cherry (1979):

where,
v = average linear velocity,
K = hydraulic conductivity,
n = estimated porosity, and
i= hydraulic gradient

The porosity of the aquifer materials has been estimated as 29% based upon sample particle size
distribution. Hydraulic conductivity is estimated at 0.283 f/day and the hydraulic gradient was
estimated at 0.066 ft./ft. This yields an estimated average linear groundwater velocity of 0.065
feet per day.

0,283-—@"

day

[0.067EJ = 0.065—{:{—-
029

ft day

Golder Associates
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2. Rock Porosity and Fluid—Selid Relations in Poraus Media

Medium

Total porosity

Unaltered granite and gneiss

Quartzites

Shales, siates, mica-schists
Limgstones, pnmary dolomites

Secondary dolomites
Chalk

Sundstones

Yolcanic tuff

Sands

Clays

Sweliing clays. siil
Tilled arabie soils

0.02-1.8%
8%,
0.5-7.5%,
0.5-12.5%
10-30%,
8-37%
3.5-38%
30-40%,
15-48%;
44-53%,
Up to 90°,
45-63%;

As a general rule, the smaller the grains in a rock, the greater the decrease in
effective porosity and the increase in the retention capacity, as illustrated by
Fig. 2.17. However, this must be use
porosity as a function of the grain size. (For instance, it hardly lends itself to
_ the interpretation of King's experiments.)

d with caution for determining the
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PHILIP SE&‘@IICES

—

Analveical Services

Certificate of Analysis

CLIENT INFORMATION LABORATORY INFORMATION
Attention: Jim Barratt Contact: M. Johnson, B.A., B.Sc.
Client Name:  Golder Associates Project: AN9712835
Project: 9736825 Date Received:  97/12/20
Project Desc: Date Reported:  98/01/09
Address: 400 Commercial Street Submission No.: 7L0679

Manchester, New Hampshire Samyple No.: 061292-061293

3101

Fax Number:  603-668-1199
Phonc Number: 603-668-0880

NOTES: "t m o analpsed <! = less thun Meshod Detection Limit (MDL) 'NA' = no data available
LOQ can by determined for all analyses by multipiying the appropriate MDLX 333
Solids data ix based ont dry weight except for beota analyses.
Orpanic analyses are not correctad for extraction recovery standards except, - for isetape
dilution methods, (i.e. CARB £29 PAH. all PCDD/F and DBD/DBF analyses)

Methods used by PASC are based upon those found in 'Standard Metheds for the Examination of Waier and
Wastewater, Seventeenth Edition. Other methods are based on the principles of MISA or EPA methodologies.
New York State: ELAP Identification Number 10755,

All work recorded herein has been done in accordance with normal professional standards using accepted testing
methodologies, quality assurance and quality control procedures except where otherwise agreed to by the client
and testing company in writing. Any and all use of these test results shall be limited to the actual cost of the
pertinent analysis done. There is no other warranty expressed or implied. Your samples will be retained at
PASC for a period of three weeks from receipt of data or as per contract.

COMMENTS:
s !
) T
Certified by: __ /" /o 2% Page 1
'
5535 Norgh Serview o o tburlngne, G 4l D70 STET ansg b PR S EIPED T L S R R () LS



/9198 PASC - Certificate of Analysis Page 2 of 5

Method Method Method Method Method

Client ID: Blank Blank Blank Blank Blank 85-1-878
Lab No.: 061292 97 06129297 06129297 06129297 061292 97 061293 97
Date Sampled: 97/12/18 97/12/18 07/12/18 97/12/18 97/12/18 97/12/18
“omponent MDL  Units M. Spike MS % Rec. MSDup MBSD % Rec.
Chloromethane 0,004 mg/kg < 0.20 78 - - <
Vinyl Chleride 0.002 " < 0.19 75 - - <
romomethane 0.005 " < 0.24 96 - - <
Chloroethane 0.005 " < 0.25 99 - - <
Trichlorofluoromethane (.004 " < 0.17 70 - - <
,1-Dichloroethylene 0.003 " < 0.26 110 - - <
pethylene chloride 0.010 " 0.011 0.25 96 - - <0.013
trans-1,2-Dichloroethylene 0.003 " < 0.22 26 - - <
,l-Dichloroethane 0.002 " < 0.23 91 - - <
ois-1,2-Dichlorocthylene 0.003 " < 0.20 80 - - <
Chloroform 0.002 " < 0.21 82 - - <
.1,1-Trichloroethane 0.003 " < 0.22 38 - - <
..2-Dichloroethane 0.003 " < Q.19 77 - - <
Carbon tetrachloride 0.006 " < 0.23 91 - - <
lenzene 0.001 " < 0.21 84 - - <
.2-Dichloropropane 0.003 " < 0.20 80 - - <
Trichloroethylene 0.003 " < 0.24 95 - - <
jromodichioromethane 0.002 " < 0.22 88 - - <
.-Chloroethylvinyl ether 0.004 " < 0.19 74 - - <
cis-1,3-Dichloropropylene 0.002 " < 0.21 83 - - <
rans-1,3-Dichloropropylene 0.004 " < 0.20 81 - - <
“oluene 0.002 " < 0.24 g7 - - <
1,1.2-Trichloroethane 0.002 " < 0.20 78 - - <
“hlorodibromomethane 0.004 " < 422 120 - - <
Ithylene dibromide 0.006 " < 0.20 82 - - <
Tetrachlorcethylene 0.002 " < 0.23 93 - - <
“hlorobenzens 0.003 " < 0.23 93 - - <
Sthyl Benzene 0.002 " < .23 90 - - <
mé&p-Xylene 0.002 " < 0.46 92 - - <
Bromoform 0.004 " < 0.21 82 - - <
Styrenc 0.002 " < 0.23 32 - - <
a-Xvlene 0.002 " < 0.24 95 - - <
1,1,2,2-Tetrachloroethane 0.003 " < 0.20 82 - - <
1,2-Dichlorobenzene 0.002 " < .24 o7 - - <
1,3-Dichlorobenzene 0.003 " < 0.17 a7 - - <
1,4-Dichlorobenzene 0.004 " < 0.23 92 - - <
Surrogate Recoveries Yo
d4-1.2-Dichloroethane 88 87 87 - - 37
d8-Toluene 102 106 106 - - 98
Bromoflucrobenzene 91 94 94 - - g1

Client:Golder Associates Project:973-6823



1/9/98 PASC - Certificate of Analysis Page 3 of 3

Method Method Method Method Method

Client I[D: Blank Blank Blank Blank Blank 35-1-878
Lab No.: 06129297 06129297 06129297 06129297 06129297 061293 97
Date Sampled: a7/12/18 97/12/18 97/12/18 97/12/18 97/12/18 97/12/18
“pmponent MDL  Units M. Spike MS %Rec. MSDup MSD % Rec.
‘aphthalene 0.03 mgksg < 1.6 81 1.5 76 <0.06
Acenaphthylene 0.04 " < 1.5 77 1.5 77 <0.08
* cenaphthene 0.07 " < 1.6 19 1.6 79 <0.14
luorens 0.03 " < 1.5 ?‘? L3 75 <0.06
Phenanthrene 0.03 " < 1.8 38 1.8 91 0.07
Anthracene 0.03 " < 1.6 - 82 1.7 24 <0.06
Tuoranthene .02 " < L9 25 1.8 92 0.37
Pyrene 0.03 " < 1.7 86 1.7 86 0.99
Renz(ayanthracene 0.02 " < 1.8 90 1.8 90 0.13
“hrysene 0.03 " < 1.8 92 1.8 9 0.37
denzo(b)flueranthene 0.04 " < 1.7 85 1.3 89 0.75
Benzo(k)fluoranthene 0.04 ! < 20 99 1.2 9% 0.43
lenzo(a)pyrene 0.05 " < 1.3 88 1.8 88 1.0
.ndeno(1,2,3-cd)pyrene 0.06 " < 1.4 70 1.6 80 0.37
Dibenzo(ah)anthracene 0.04 " < 1.4 70 L5 79 <0.08
3enzo{ghi)perylene 0.04 " < 1.5 74 1.6 81 0.42
Jwrrogate Recoveries %
ds-Nitrobenzene 63 78 78 71 71 76
‘-Fluorobiphenyl 70 78 78 76 76 83
[14-p-Terphenyl 92 91 21 92 92 101

Client:Golder Associates Project:973-6825



1/9/98 PASC - Certificate of Analysis Page 4 of 5

Client ID: $5-2-878  $8-3-878 MW-7-830 MW-9-880  55-1-830
Lab No.: 061294 97 06129557 061296 97 06129797 061298 97
Date Sampled: 97/12/18 97/12/18 97/12/18 97/12/18 97/12/18
Component MDL  Units
Chloromethane 0.004 mgkg < < < < <
Vinyl Chloride 0.002 " < < < < <
3romomethane (.005 " < < < < <
Chloroethane 0.005 " < < < < <
Trichlorofluoromethane 0.004 " < < < < <
L, 1-Dichloroethyiene 0.005 " < < < < e
~ethylene chloride 0.010 " <0.028 < < < <
trans-1,2-Dichloroethylene 0.003 " < < < < <
|, 1-Dichloroethane 0.002 " < < < < <
.is-1,2-Dichlorcethylene 0.003 " < < < < <
Chloroform 0.002 " < < < < <
[,1,1-Trichleroethane 0.003 " < < < < <
{,2-Dichloroethane 0.003 " < < < < <
Carbon tetrachloride 0.006 " < < < < <
Jenzene 0.¢001 " < < < < <
| .2-Dichloropropane 0.003 " < < < < <
Trichloroethylene 0.003 " < < < < <
3romodichloromethane 0.002 " < < < < <
1-Chloroethylvinyl ether 0.004 " < < < < <
cis-1,3-Dichloropropylene 0.002 " < < < < <
‘rans-1,3-Dichloropropylene 0.004 " < < < < <
Toluene 0.002 " < < < 0.003 <
1.1.2-Trichloroethane 0.002 " < < < < <
“hlorodibromomethane 0.004 " < < < < <
Ithylene dibromide 0.006 " < < < < <
Tetrachloroethylene 0.002 " < < < < <
Chlorobenzene 0.003 " < < < < <
Ethy! Benzenc 0.002 " < < < < <
mép-Xylenc 0.002 " < < < 0.023 <
Bromoform (.004 " < < < < <
Styrene 0.002 " < < < < <
0-Xylene 0.002 " < < < < <
1,1.2.2-Tetrachloroethane 0.003 " < < < < <
1,2-Dichlorobenzene 0.002 " < < < < <
1,3-Dichlorobenzene 0.003 " < < < < <
1,4-Dichiorobenzene 0.004 " < < < < <
Surrogate Recoveries Y%
d4-1,2-Dichloroethane 85 &8 89 g3 94
d8-Toluene 102 9 99 102 102
Bromofluorobenzene 99 g2 101 109 85

Client:Golder Associates Project:973-6825



1/9/98 PASC - Certificate of Analysis Page 5 of 5

Client ID: 95.2-878  S8-3-878 MW-7-880 MW-9-880  SS-1-380
Lab No.: 061294 7 06129597 061296 97 06129797 061298 97
Date Sampled: 97/12/18 97/12/18 97/12/18 97/12/18 07/12/18
~omponent MDL  Units
Japhthajene 0.03 mgkeg <0.30 < 13 0.1l 023
Acenaphthylene 0.04 ! <0.40 < <4.0 < (.08
Acenaphthene 0.07 " 0.66 < <7.0 < <
‘luorene 0.03 " <0.30 < 9.6 0.11 0.08
Phenanthrene 0.03 " <0.30 0.03 20 0.36 1.4
Anthracene 0.03 " <0.30 < <3.0 0.06 0.18
“luoranthene 0.02 " 1.1 0.17 <2.0 0.17 1.9
Pyrene 0.03 " 36 0.14 <3.0 0.1l 1.3
Benz(a)anthracene 0.02 " <0).20 0.10 0.14 0.06 0.77
“hrysene 0.03 " 0.43 0,14 0.21 0.06 1.1
Benzo(b)fluoranthene 0.04 " <0.40 0.13 0.06 < 0.98
Benzo(k)fluoranthene 0.04 " <0.40 0.12 < 0.06 0.75
3enzo(a)pyrene 0.035 " 0.11 .09 < 0.06 0.79
.adeno(1,2,3-cd)pyrene 0.06 " <(.60 < < < 0.68
Dibenzo(ah)anthracene 0.04 " <0.40 < < < 0.11
lenzo{ghi)perylene 0.04 " <0.40 < < < 0.55
Surragate Recoveries %
ds-Nitrobenzene 76 63 26 62 39
1-Fluorobiphenyl 79 Eit 86 64 64
114-p-Terphenyl 96 &7 119 " 83 88

Client:Golder Asscciates Project:973-6825
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PHILIP SERVICES

L - I B

Analycrical Services

Certificate of Analysis

CLIENT INFORMATION LABORATORY INFORMATION
Attention: Jim Barrett Contact: M. Johnson. B.A., B.5c.
Client Name:  Golder Associates Project: AN9T1285
Project: 973-0825 Date Received:  97/12/20
Project Desc: Date Reported:  98/01/09
Address: 400 Commercial Street Submission No.:  7L0679

Manchester, New Hampshire Sample No.: 061299

3101

Fax Number: 603-668-1199
Phone Number: 603-668-0880

NOTES: "' = ot analysed <’ = less than Method Detectiun Limit (MDL} 'NA "= no data available
LOQ can by determined for all analytes by multiplping the appropriate MDL X 1.33
Solids data is based an dry weight except for bivtn unalyses.
Organic analyses are not corrected for extraction recovery standards except Sfor isotope
dilution methods, (Le. CARB 429 PAH, all PCDD/F and DBD/DBF analyses)

Methods used by PASC are based upon those found it 'Standard Mutheds for the Examination of Water and
Wastewater', Seventeenth Edition. Other methods are based on the principles of MISA or EPA methodologies.
New York State: ELAP Identification Number 10756.

All work recorded herein has been done in accordance with normal professional standards using accepted testing
methodologies, quality assurance and quality control procedures except where otherwise agraed to by the client
and testing company in writing. Any and all use of these test resuits shull be limited to the actual cost of the
pertinent analysis done. There is no other warranty expressed or implied. Your samples will be retained at
PASC for a period of three weeks from receipt of data or as per conlract.

COMMENTS:

Certified by: - //g;((/x///w Page |
7 7

3355 Norrh Service Road » Barlingron, ONL Canuda 171 ST ia05) 3328788 = Fax (9050 3310164
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Client ID:

Lah No.:

Date Sampled:

Component MDL Units
Chloromethane 1.0 ugl

Vinyl Chloride 07 "
Bromomethane 0.6 "
Chloroethane 1.0 "
Trichlorofluoromethane 1.8 "
1,1-Dichloroethylene 0.6 "
Methylene chloride 0.7 "
trans-1,2-Dichlorgethylene 1.6 "
1,1-Dichloroethane 0.5 "
cis-1,2-Dichloroethylene 0.6 "
Chloroform 0.4 "
1,1,1-Trichloroethane 0.3 "
1,2-Dichloroethane 0.7 "
Carbon tetrachloride 0.3 "
Benzens 0.3 "
1.2-Dichloropropane .3 "
Trichloroethylene 0.3 "
Bromodichloromethane 0.5 "
2-Chloroethylvinyl ether 1.5 !
cis-1,3-Dichloropropylene 1.0 "
trans-1,3-Dichloropropylene 1.0 "
Toluene 04 "
1,1,2-Trichloroethane 0.4 "
Chlorodibromomethane 0.6 "
Ethylene Dibromide 0.4 "
Tetrachloroethylene 0.4 !
Chlorobenzene 0.3 "
Ethylbenzene 0.3 "
mé&p-Xylene 0.8 "
Bromoform 0.3 "
Styrene 0.4 "
o-Xylene 0.4 "
1.1,2,2-Tetrachloroethane 0.6 "
1,2-Dichlorobenzene 0.3 "
1,3-Dichlorabenzene 0.4 "
1,4-Dichlorobenzene 0.4 "

Surrogate Recoveries
d4-Dichloroethane
d8-Toluene
Bromofluorobenzene

Trip
Blank
061299 97
97/12/18

L
<
<
<
=
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
-
<

89
107
81

PASC - Certificate of Analysis Page 2 of 2

Client: Golder Associates Project:973-6825



PHILIP SERVICES
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Analyrical Services

Certificate of Analysis

CLYENT INFORMATION LABORATORY INFORMATION
Attention: Jim Barrett Contact: M. Johnson, B.A., B.Sc.
Client Name:  Golder Associates Project: ANOT1285
* Project: 9736825 Date Received:  97/12/20
Project Desc: Date Reported:  98/01/07
Address: 400 Commercial Street Submission No.: 7L0679
Manchester, New Hampshire Sample No.: 061292-061293
3101

Fax Number:  603-668-1199
Phone Number: 603-668-0880

NOTES: .t = pot analysed '<' = less than Method Detection Limit {MDL) 'NA' = no data available
LOQ can by determined for all analytes by multiplying the apprapriate MDL X 3.33
Solids data is based o dry weight except for biota analyses.
Organic anaipses are not corrected for extraction recovery standards except for isotope
dilution methods, (ie. CARB 429 PAH, all PCDD/F and DBIVDEF analyses)

Methods used by PASC are based upon those found in 'Standard Methods for the Examination of Water and
Wastewater', Seventeenth Edition. Other methods are based on the principles of MISA or EPA methodologies.
New York State; ELAP Identification Number 10756,

All work recorded herein has been done in accordance with normal professional standards using accepted testing
methodologies, quality assurance and quality control procedures except where otherwise agreed to by the client
and testing company in writing. Any and all use of these test resuits shall be limited to the actual cost of the
pertinent analysis done. There is no other warranty expressed or mplied. Your samples will be retained at
PASC for a period of three weeks from receipt of data or as per contract.

COMMENTS:
Preliminary Report Page 1
i
2333 Norrh Service Road « Buarlimgime, VYN el P TE OSIT e 33 AT s e Lo 0H)S1 3R %W
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Analyrica! Services

Certificate of Analysis

CLIENT INFORMATION LABORATORY INFORMATION
Attention: Jim Barrett Contact; M. Johnson, B.A., B.Sc¢.
Client Name:  Golder Associates Project: AN9TI285
Project: 973-6825 Date Received:  97/12/19
Project Desc: Date Reported:  98/01/07
Address: 400 Commercial Street Submission No.: 7L06438

Manchester, New Hampshire Sample No.: 061061-061083

03101

Fax Number: 603-668-1199
Phone Number: 603-663-0880

NOTES: 1 = ot analysed "<’ = lesy than Method Detection Limit (MDL) ‘NA' = no data availoble
LOQ can by determined for all analytes by multiplying the appropriate MDL X 3.33
Solids data is based on dry weight except for binta analyses.
Organic anulyses are noi corrected for exiraction recovery standards except for (sotope
dilution methnds, (Le. CARB $29 PAH, alt PCDD/F and DBD/DEF analyses)

Methods used by PASC are based upen those found in "Standard Methods for the Examination of Water and
Wastewater', Seventeenth Edition. Other methods are basad on the principles of MISA or EPA methodologies.
New York State: ELAP Identification Number 10756.

All work recorded herein has been done in accordance with normal professional standards using accepted testing
methodologies, quality assurance and quality control procedures except where otherwise agreed to by the client
and testing company in writing. Any and all nse of these test results shall be limited to the actual cost of the
pertinent analysis done. There is no other warTanty expressed or implied. Your samples will be retained at
PASC for a period of three weeks from receipt of data or as per contract.

COMMENTS:

"y
Certified by: : /ﬂ//A/ /:ff\ 4 Page 1

HR)
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177/98 PASC - Certificate of Analysis Page 2 of 7

Method Method Method Method Method

Client ID: Blank Blank Blank Blank Blank
Lab No.: 061061 97 06106197 06106197 061061 97 061061 97
Date Sampled: 97/12/15 97/12/15 97/12/15 97/12/15 97/12/15

Component MDL Units M. Spike MS %Rec. MSDup MBSD % Rec.
Chleromethane 1.0  ugL < 46 92 - -
Vinyl Chioride 0.7 " < 48 o7 - -
Bromomethang 0.6 " < 47 93 - -
Chloroethane 1.0 " < 30 99 - -
Trichlorofluoromethane 1.8 " < 48 92 - -
1,1-Dichlorcethylene 0.6 " < 52 110 - -
Methylene chloride 0.7 " 2.1 47 93 - -
trans-1,2-Dichlorcethylene i6 " < 46 92 - -
1,1-Dichlorcethane 0.5 " < 46 51 - -
cis-1,2-Dichloroethylene 0.6 " < 43 86 - -
Chloroform 0.4 " < 44 89 - -
1.1,1-Trichlorgethane 0.3 " < 46 93 - -
1,2-Dichloroethane 0.7 " < 39 79 - -
Carbon tetrachloride 03 " < 47 %4 - -
Benzene 0.3 " < 47 94 - -
1,2-Dichloropropane 0.5 " < 43 86 - -
Trichlorcethylene 0.3 " < 48 96 - -
Bromodichloromethane 0.5 v < 45 89 - -
2-Chloroethylviny! ether 1.5 " < 42 83 - -
cis-1,3-Dichloropropylene L0 " < 42 84 - -
trans-1,3-Dichloropropylene 1.0 " < 40 80 - -
Toluene 0.4 " < 43 96 - -
1,1,2-Trichloroethane 04 " < 43 86 - -
Chlorodibromomethang 0.6 " < 44 89 - -
Ethylene Dibromide 0.4 " < 44 88 - -
Tetrachloroethylene 0.4 " < 41 82 - -
Chleorobenzene 0.3 " < 47 94 - -
Ethylbenzene 0.3 " < 47 95 - -
mé&p-Xylene 0.8 " < 97 97 - -
Bromoform 0.5 " < 34 78 - -
Styrene 0.4 " < 48 96 - -
o-Xylene 04 " < 47 94 - -
1,1,2,2-Tetrachloroethane 0.6 " < 41 82 - -
1.2-Dichlorobenzene 0.3 " < 41 81 - -
1,3-Dichlorobenzene 0.4 " < 47 94 - -
1.4-Dichlorobenzene 0.4 " < 40 80 - -
Surrogate Recoveries %

d4-Dichloroethane 8l 85 85 - -
dg8-Toluene 100 102 102 - -
Bromofluorobenzene 82 80 80 - -

Client:Golder Associates Project:973-6825



1/7/98 PASC - Certificate of Analysis Page 3 of 7

Method Method Method Method Method

Client ID: Blank Blank Blank Blank Blank
Lab No.: 061061 97 06106197 06106197 06106197 061061 97
Date Sampled: 97/12/15 97/12/15 97/12/13 9TI/LS 97121
Component MDL Units M. Spike MS % Rec. MSDup MSD % Rec.
Naphthalene 03  ugl < 13 65 17 84
Acenaphthylene 0.4 " < 16 78 18 45
Acenaphthene 0.7 " < 15 77 13 92 .
Fluorene 0.3 " < 16 32 19 93
Phenanthrene 0.3 " < 138 88 19 93
Anthracene 0.3 " < 17 87 20 100
Fluoranthene 0.2 " < 18 92 20 99
Pyrene 0.3 " < 18 91 21 100
Benz(a)anthracene 0.2 " < 19 96 21 100
Chrysene 0.3 " < 1% 97 22 110
Benzo(b)luoranthene 0.4 " < 20 98 11 100
Benza(k)fluoranthene ' 0.4 " < 19 96 21 160
Benzo(a)pyrene 0.5 " < 19 94 20 100
Indene(1,2,3-cd)pyrene 0.6 " < 21 100 22 110
Dibenzo(ah)anthracene 04 " < 20 100 21 100
Benzo(ghi)perylene 0.4 " < 22 110 23 120
Surrogate Recoveries Yo
d5-Nitrobenzene 47 76 76 83 83
2-Fluorobiphenyl 44 63 63 76 76
dl4-p-Terphenyl 62 71 71 74 74

Client:Golder Associates Project:973-6825



1/7/98
Client ID:
Lakb No.:
Date Sampled:
Component MDL Units
Chloromethane 1.0 ug/l
VYinyl Chionide 0.7 "
Bromomethane 0.6 "
Chloroethane 1.0 "
Trichlorofluorcmethane 1.8 "
1,1-Dichlaroethylene 0.6 "
Methylene chloride 0.7 "
trans-t,2-Dichloroethylene 1.6 "
1.1-Dichloroethane 4.3 "
cis-1,2-Dichloroethyiene 0.6 "
Chioroform 0.4 "
1,1,1-Trichloroethane 0.3 "
1,2-Dichloroethane 07 "
Carbon tetrachloride 0.3 "
Benzene 03 "
1,2-Dichlcropropane Q.5 "
Trichlaroethylene 0.3 "
Bromodichloromethane 0.5 "
2-Chloroethytvinyl ether 1.5 "
cis-1,3-Dichloropropylene Lo "
trans-1,3-Dichloropropylene 1.0 "
Toluene 0.4 "
1,1,2-Trichloroethane 04 "
Chlorodibromomethane 0.6 "
Ethylene Dibromide 0.4 "
Tetrachloroethylene 0.4 "
Chlorobenzene 0.3 "
Ethylbenzene 0.3 "
mé&p-Xylene 0.8 !
Bromoform 0.5 "
Styrene 0.4 "
0-Xylene 0.4 "
1,1,2.2-Tetrachlorcethane 0.6 "
1,2-Dichlorobenzene 0.3 "
1,3-Dichlorobenzene 04 "
1,4-Dichlorobenzene 0.4 "
Surrogate Recoveries %
d4-Dichlorcethane
d8-Toluene
Bromefluorcbenzene

PASC - Certificate of Analysis Page 4 of 7

MW-1-888 MW-2-888 MW-3-888 MW-4-888 MW-4-383
061062 97 06106397 061064 97 061065 97 06106597

97/12/15

AA AN A MAA

r
—

AA!\AAAAAAAAAAI\AAAAAAA!\!\AAAI\A!\

97/12/15

AA A A MM

N
L

AAAJ\AAAAAA!\AJ\A:\AAAf\f\A!\J’\AAA!\AA

ol
—

102
80

97/12/15 97/12/15 97/12/15
M, Spike

43
45
44
16
44
51
48
43
44
42
43
46
40
45
46
44
43
47

<
42
42
49
46
46
50
38
46
46
90
36
46
48
49
40
42
37

AN A A A A

w
AN N L
W

e
%

I\AAAA!\AAAAAAJ’\;‘\AAJ’\Aa’\a’\AAAAAr\AAI\-_‘JAhJ\Aa\;’\

AAAA»"\AI\AA:’\AA!\!\AA!\AAA!\AAAA

79 82 86
101 101 108
80 82 94

Client:Golder Associates Project:973-6825



1/7/98

Cuomponent
MNaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benz(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)ftuoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenza(ah)anthracene
Benzo(ghi)perylene
Surrogate Recovertes
ds-Nitrobenzene
2-Fluorobiphenyl
d14-p-Terphenyl

Client ID:

Lab No.:

Date Sampled:
MDL Units

0.3
0.4
0.7
0.3
0.3
0.3
0.2
0.3
0.2
0.3
0.4
0.4
0.5
0.6
0.4
0.4

97/12/15

AAAAANMNANANAMNNMAMAMA

97/12/153

AAAANMNAMANNANAAAMNAMNA

74
89

PASC - Certificate of Analysis Page 5 of 7

MW-1-888 MW-2-888 MW-3-888 MW-4-888 MW-4-838
061062 97 06106397 061064 97 06106597 061065 97
97/12/15 97/12/15 97/12/13

M. Spike
< < -
< < -
< < .
< < -
< < -
< < -
< < .
< < -
< < -
< < -
< < -
< < -
< < -
< < -
< < -
< < -

77 63 -
79 75 -
85 95 -

Client:Golder Associates Project:973-6825



PASC - Certificate of Analysis

1/7/98
Client [D:
Lab No.:
Date Sampled: 97/12/13
Component MDL Units MS % Rec.
Chloromethane 1.0 ugl 86
Vinyl Chloride 0.7 " o0
Bromomethane 0.6 " 88
Chloreethane 1.0 " 91
Trichlorofluoromethane 1.8 " 88
1,1-Dichlorcethylene 0.6 " 100
Methylene chloride 6.7 " 95
trans-1,2-Dichloroethylene 1.6 " 85
1, i-Dichloroethane 0.5 " 89
cis-1,2-Dichloroethylene 0.6 " 83
Chioroform 0.4 " 85
1,1,1-Trichlorcethane 0.3 " 93
1,2-Dichloroethane 0.7 " 80
Carbon tetrachloride 0.3 " 91
Benzene 0.3 " 91
1,2-Dichloropropane 0.3 " 83
Trichloroethylene 0.3 " 84
Bromodichioromethane 0.5 " 94
2-Chloroethylvinyl ether 1.5 " <
cis-1,3-Dichloropropylens 1.0 " 85
trans-1,3-Dichloropropyiene 1.0 " 83
Toluene 0.4 " 9%
1.1,2-Trichloroethane 0.4 " 91
Chlorodibromomethane 0.6 " 92
Ethylene Dibromide 0.4 " 99
Tetrachloreethylene 0.4 " 75
Chlorobenzene 03 " 93
Ethylbenzene 0.3 " 92
mé&p-Xylene 0.8 " 90
Bromoform 0.5 " 72
Styrene 0.4 " a1
o-Xylene 0.4 " 96
1,1,2,2-Tetrachloroethane 0.6 ! a7
1,2-Dichlorobenzene 0.3 " 80
|,3-Dichlorebenzene 0.4 " 83
1,4-Dichlorcbenzene 0.4 " 73
Surrogate Recoveries %
d4-Dichlorgethane 86
dg-Toluene 108
Bromofluorobenzene o4

MW-4-888 MW-4-383
061065 97 061065 97 06106597 (61088 97

9712115

Page 6 of 7

Trip

MW-4-388 Blank

97/12/13 97/12/17

MS Dup MSD % Rec.

47
46
48
51
46
52
48
45
45
43
44
46
42
45
4s
45
42
47
<
44
43
48
46
43
47
40
48
47
95
36
48
48
46
41
44
37

86
103
93

93
91
95
100
92
110
97
90
91
86
38
92
84
89
90
90
85
93
L4
88
86
96
91
89
93
80
97
94
95
72
96
96
92
82
88
74

Ar‘\f\f\AAAJ’\J‘\AJ\AAAAh!\I\hAAAAAI\AAAAAAI\A:‘\AA

86 81
105 102
93 81

Client:Golder Associates Project:973-6825



177198 PASC - Certificate of Analysis Page 7 of 7

Trip
Cliemt ID: MW-4-888 MW-4-388 MW-4-888 Blank
Lab No.: 061065 97 061065 97 061065 97 061088 97
Date Sampled: 97/12/15 97/12/15 97/12/15 91217

Component MDL Units MS %Rec. MSDup MSD % Rec.
Naphthalene 03 ugl - - - -
Acenaphthylene 0.4 " - - - -
Acenaphthene 0.7 " - - - -
Fluorene 0.3 " - - - -
Phenanthrene 0.3 " - - - -
Anthracene 0.3 " - - - -
Fluoranthene 0.2 " - - - -
Pyrene 0.3 " - - - -
Benz(a)anthracene 0.2 " - - - -
Chiysene 0.3 " - - - -
Benzo{b)fluoranthene 0.4 " - - - -
Benzo(k)fluoranthene 0.4 " - - - -
Benzo(a)pyrene 0.5 " - - - -
Indeno(1,2,3-cd)pyrene 0.6 " - - - -
Dibenzo(ah)anthracene 0.4 " - - - -
Benze{ghi)perylene 0.4 " - - - -
Surrogate Recoveries Y

d5-Nitrobenzene - - - -
2-Fluorobiphenyl - - - -
d14-p-Terphenyl - - - : -

Client:Golder Associates Project:973-6825
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Analytical Services

Certificate of Analysis

CLIENT INFORMATION LABORATORY INFORMATION
Attention: Jim Barrett Contact: M. Johnson, B.A.. B.8c.
Client Name:  Goider Associates Project: AN971285
Project: 973-6823 Date Received:  97/12/19
Project Desc: Date Reported:  98/01/07
Address: 400 Commercial Street Submission No.:  7L0648

Manchester, New Hampshire Sample No.: 061066-061077

3i01

Fax Number: 603-668-1199
Phone Number: 603-668-0880

NOTES: "t = not analysed '<' = less than Method Detection Limit (MDL) 'NA’ = no data aveilable
LOQ can by determined for all analytes by mudtiplying the appropriate MDL X 3.33
Solids duta is based on dry weight except for biota analyses.
Organic analytes are not carrected for extraction recovery standards except for isorope
diladion meshads, (ie. CARE 429 PAH, all PCDD/F and DBD/DEF analyses)

Methods used by PASC are based upan those found in Standard Methods for the Examination of Water and
Wastewater', Seventeenth Edition. Other methods are based on the principles of MISA or EPA methedologies.
New York State: ELAP [lentification Number 10756.

All work recorded herein has been done in accordance with normal professional standards using accepted testing
methodologies, quality assurance and quality control procedures except where otherwise agreed to by the client
and testing corpany in writing. Any and all use of these test results shall be limited to the actual cost of the
pertinent analysis done. There is no ather warranty expressed or implied. Your samples will be retained at
PASC for a period of three weeks from reccipt of data or as per contract.

COMMENTS:
Certified by: _ -1/ r Llife]t Page 1
o

3953 North Service Road @ Burlingrom, U Gl L7 e ULER) ARDRTRN el 1005 SR 200



1/7/98

Client ID:

Lab No.:

Date Sampled:

Component MDL
Chloromethane (.004
Vinyl Chloride 0.002
Bromomethane 0.005
Chloroethane (.005
Trichlorofluoromethane 0.004
1,1-Dichloroethylene 0.005
Methylene chloride 0.010
trans-1,2-Dichloroethylene 0.0C3
1,1-Dichloroethane 0.002
cis-1,2-Dichloroethylene 0.003
Chloroform 0.002
1.1,1-Trichloroethane 0,003
1,2-Dichloroethane 0.003
Carbon tetrachloride 0.006
Benzene 0.001
1,2-Dichleropropane £.003
Trichloroethylene 0.003
Bromodichloromethane 0.002
2-Chloroethylvinyl ether 0.004
cis-1,3-Dichloropropylene 0.002
trans- 1, 3-Dichloropropylene 0.004
Toluene 0.002
1,1,2-Trichleroethane 0.002
Chlorodibromomethane 0.004
Ethylene dibromide ¢.006
Tetrachloroethylene 0.002
Chlorobenzene 0.003
Ethyl Benzene 0.002
mép-Xylene 0.002
Bromoform 0.004
Styrene 0.002
o-Xylene 0.002
1,1,2,2-Tetrachioroethane 0.003
1.2-Dichlorobenzene 0.002
1.3-Dichlorobenzene 0.003
1.4-Dichlorobenzene 0.004

Surrogate Recovenes
d4-1,2-Dichlioroethane
d3-Teoluene
Bromofluorobenzene

PASC - Certificate of Analysis Page 2 of 9

Uity

Method
Blank

Method
Blank

Method Method Methad
Blank Blank Blank

061066 97 061066 97 061066 97 061066 97 061066 57

97/12/12

<

S OA A A A AN A

—
3]

AAAAJ’\AAAa\a\AAa\AJ’\A;’\AJ\:\!\AAAA!\AJ\I\

98
84

97/12/12
M. Spike

0.25
0.22
0.30
0.29
0.20
0.30
0.27
0.25
0.25
0.23
0.23
0.23
021
0.24
0.22
0.21
0.23
0.23
0.20
0.23
0.21
0.25
0.20
0.22
022
0.24
.25
0.24
0.48
0.20
0.25
0.24
0.21
0.25
0.25
0.24

95
109
25

971212 912/12 971212
MS % Rec. MSDup MSD % Rec.

98 - .
89 - .
120 - .
120 - .
8D - .
120 - -
110 - -
98 . -
100 - -
90 - -
92 - -
92 - -
83 . -
95 . .
88 - -
85 - -
92 - .
93 - -
79 - -
90 . -
84 - -
100 - -
82 . .
86 - -
86 - -
95 - -
99 - -
94 - -
95 - .
80 - -
99 - -
98 - -
84 . -
99 . -
98 . -
95 - .

109 - -
93

1
[}

Client:Golder Associates Project:973-6825



177798 PASC - Certificate of Analysis Page 3 of 9

Method Method Method Method Method

Client ID: Blank Blank Blank Blank Blank
Lab No.: 061066 97 061066 97 061066 97 06106697 061066 97
Date Sampled: 97/12/12  97/12/12 97/12/12 97/12/12 97/12/12
Component MDL  Uaits M. Spike MS % Rec. MSDup MSD % Rec.
Naphthalene 003 mgkg < 14 ga! L6 79
Acenaphthylene 0.04 " < 1.4 69 1.7 83
Acenaphthene 0.07 " < 1.5 75 1.7 87
Fluorene 0.03 " < 1.5 77 1.8 88
Phenanthrene (.03 " < 1.6 77 1.7 85
Anthracene 0.03 " < 1.7 86 1.8 92
Fluoranthene 0.02 " < 1.8 92 1.9 97
Pyrene 003 " < 1.8 88 1.8 91
Benz(a)anthracene 0.02 " < L7 84 1.7 36
Chrysene 0.03 " < 1.9 96 2.0 98
Benzo(b)fluoranthene 0.04 " < 1.8 89 1.9 93
Benzo(k)fluoranthene 0,04 " < 1.8 88 1.8 o0
Benzo{a)pyrene 0.05 " < L8 88 1.9 93
Indenc(l1,2,3-cd)pyrene 0.06 " < 1.7 84 1.8 80
Dibenzo(ah)anthracene 0.04 " < 1.7 83 18 90
Benzo(ghi)perylene 0.04 " < 1.9 93 2.0 00
Swrogate Recoveries %
d5-Nitrobenzene 66 64 a4 74 74
2-Fluorobiphenyl 72 67 &1 77 77
d14-p-Terphenyl 34 87 87 85 83

Client: Golder Associates Project:973-6825
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MW MW-2-830
Client ID: MW-1-880  10-880 MW-2-880 DUP Mw-3-880
Lab No.: 061067 97 061068 97 061069 57 061070 97 06107197
Date Sampled: or12/12  9712/12  97/12/16 97/12/16 97/12/16
Coemponent MPL Unity
Chioromethane 0.004 mgkg < < < < <
Vinyl Chioride 0.002 " < < < < <
Bromomethane 0,005 " < < < < <
Chioroethane 0.005 " < < < < <
Trichlorofluaromethane 0.004 v < < < < <
1.!-Dichioroethylene 0.005 " < < < < <
Methylene chloride 0.010 " <0.0l6 < <0.22 <0.013 <0.017
trans-1,2-Dichioroethylene 0.003 " < < < < <
1,1-Dichioroethane 0.002 " < < < < <
cis-1 ,2-Diclﬂoroethylene 0.003 " < < < < <
Chloroform 0.002 " < < < < <
1,1,1-Trichloroethane 0.003 " < < < < <
1,2-Dichloroethane $.003 " < < < < <
Carban tetrachloride 0,006 " < < < < <
Benzene 0.001 " < < < 0.009 n.005
1,2-Dichloropropane 0,003 " < < < < <
Trichloroethyiene 0.003 " < < < < <
Bromodichloromethane 0.002 " < < < < <
2-Chlaroethylvinyl ether 0.004 " < < < < <
cis-1,3-Dichloropropylene 0.002 " < < < < <
trans-1,3-Dichioropropylene 0.004 " < < < < <
Toluene 0.002 " < < < < <
1,1,2-Trichloroethane 0.002 " < < < < <
Chlorodibromomethane 0.004 " < < < < <
Ethylene dibromide 0.006 " < < < < <
Tetrachlorocthylene 0.002 " < < < < <
Chiorobenzene 0.003 " < < < < <
Ethyl Benzene 0.002 " < < < < <
m&p-Xylene 0.002 " < < 0.004 0.007 <
Bromoform (.004 " < < < < <
Styrene 0.002 " < < < < <
o-Xylene 0.002 " < < < < <
1,1,2,2-Tetrachloroethane 0.003 " < < < < <
1,2-Dichlorobenzene 4.002 " < < < < <
1,3-Dichlorobenzene 0.003 " < < < < <
1,4-Dichlorobenzene 0.004 " < < < < <
Surrogate Recoveries %
d4-1,2-Dichloroethane 85 89 go 85 84
d8-Toluene 99 103 97 98 99
Bromofluorobenzene 32 88 R7 R4 83

Client:Golder Associates Project:973 -6823



1/7/98

Component
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene

Benz(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo{a)pyrene
[ndeno(1.2,3-cd)pyrene
Dibenzo(ah)anthracene
Benzo(ghi)perylene
Surrogate Recoveries
d5-Nitrocbenzene
2-Fluorobiphenyl
d14-p-Terphenyl

Client ID:

Lab No.:

Date Sampled:
MDL Units
mg/kg

.03
0.04
0.07
0.03
0.03
0.03
0.02
0.03
0.02
6.03
0.04
0.04
0.05
0.06
0.04
0.04

"

MW
MW-1-880 10-880
97/12/12 97/12/12

0.030 <
< <

< <

< <
0.27 <
0.04 <
0.45 <
0.37 <
0.17 <
0.29 <
<(.41 <
<.42 <
0.18 <
0.17 <
< <
.17 <
60 56
58 63
88 83

PASC - Certificate of Analysis Page 5 of 9

MWw-2-880

MW-2-880 DUP MW-3-880
061067 97 061068 97 061069 97 06107097 061071 97
97/12/16 97/12/16 97/12/16

AAAAAAANAAANMAANANANAN
AA A AN A NANAMANANANMAA
AAAANAANANANAANNANMNA

Client:Golder Associates Project:973-6823
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MW MW
Client ID: MW-3-880 12-880 11-380 MW-6-880 MW-8-880
Lab No.: 06107297 061073 97 061074 97 06107597 061676 97
Date Sampled: 97/12/16 97/12/17 97/12/17 97/12/17 o7/12/17
Component MDL  Units
Chloromethane 0.004 mgkg < < < < <
Vinyl Chloride 0.002 " < < < < <
Bramomethane 1.003 " < < < < <
Chloroethane 0.005 " < < < < <
Trichlorofluoromethane 0.004 " < < < < <
1, 1-Dichloroethylene 0.005 " < < < < <
Methylene chioride 0.010 " <N.013 <(.015 < < <0.022
trans-1,2-Dichloroethylene 0.003 " < < < < <
1,1-Dichloroethane 0.002 " < < < < <
cis-1,2-Dichloroethylene 0.003 " < < < < <
Chloroform 0.002 " < < < < <
1,1,}-Trichlorcethane 0.003 " < < < < <
1,2-Dichloroethans 0,003 " < < < < <
Carbon tetrachloride 0.006 " < < < < <
Benzene 0.001 " < < < < <
1.2-Dichloropropane 0.003 " < < < < <
Trchloroethylene 0.003 " < < < < <
Bromeodichloromethane 0,002 " < < < < <
2-Chloroethylvinyl ether 0.004 " < < < < <
cis-1,3-Dichloropropylene 0.002 " < < < < <
trans-},3-Dichloropropylene 0.004 " < < < < <
Toluene ¢.002 " < < < < <
1,1,2-Trichioroethane 0.002 " < < < < <
Chlorodibromomethane 0.004 " < < < < <
Ethylene dibromide 0,006 " < < < < <
Tetrachloroethylene 0.002 " < < < < <
Chlorobenzene 0.003 " < < < < <
Ethyl Benzene 0.002 " < < < < <
m&p-Xylene 0.002 " < < < < <
Bromoform 0.004 " < < < < <
Styrene 0.002 " < < < < <
o-Xylene 0.002 " < < < < <
1.1,2.2-Tetrachloroethane 0.003 " < < < < <
1,2-Dichlorobenzene 0.002 " < < < < <
I.3-Dichlorobenzene 0.003 " < < < < <
1,4-Dichlorobenzens 0.004 " < < < < <
Surrogate Recoveries %
d4-1,2-Dichioroethane 89 83 84 83 86
d8-Toluene 108 a2 93 97 04
Bromofluorcbenzene 92 87 89 92 28

Client:Golder Assaciates Project:973-6823



1/7/98

Component
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fiucoranthene

Pyrene
Benz(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo{a)pyrens
Indeno(1,2,3-cd)pyrene
Dibenzo{ah)anthracene
Benzo(ghi)perylene
Surrogate Recoveries
ds-Nitrobenzene
2-Fluorobiphenyl
d14-p-Terphenyl

Client ID:

Lab No.:

Date Sampled:
MDL  Units

0.03
0.04
0.07
0.03
0.03
0.03
0.02
0.03
0.02
¢.03
0.04
6.04
0.05
0.06
0.04
0.04

mg'kg

MW
MW-5-880 12-880
97/12/16 07/12/17
< <
< <
< <
< <
< <
< <
< <
< <
< <
< <
< <
< <
< <
< <
< <
< <
62 63
63 67
%4 87

PASC - Certificate of Analysis Page 7 of 9

MW

11-880¢ MW-6-380 MW-8-830
061072 97 061073 97 061074 97 06107597 061076 87
97/12/17 97/12/17 97/12/17

< < <
< < <

< < <

< < <

< < 0.04
< < <
< < 0.07
< < 0.06
< < 0.04
< < 0.04
< < <0.05
< < <0.05
< < <
< < <

< < <

< X <<
67 53 45
73 64 57
83 87 38

Client:Golder Associates Project:973-6825
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MW-3-380 MW-3-880 MW-8-88¢ MW-8-880 MW-83-880

Client ID: DuUP DUP DUP DUP DUP
Lah No,: 061077 97 06107797 08107797 06107797 061077 37
Date Sampled: 91217 97/12/17 97/12/17 97/12/47 9712/17

Component MDL  Units M. Spike MS%Rec. MSDup MSD % Rec.
Chloramethane 0.004 mgkg < - - _ .
Vinyl Chloride 0.002 " < - - - .
Bromomethane 0.005 " < - - - -
Chloroethane 0.005 " < - - - -
Trichlorofluoromethane 0.004 " < - - - -
1,1-Dichioroethylens 0.005 " < - - - -
Methylene chloride 0.010 " <0.027 - - - -
trans-1,2-Dichiorcethylene 0.003 " < - - - -
1,1-Dichloroethane 0.002 " < - - - -
¢cis-1,2-Dichloroethylene 0.003 " < - - - -
Chloroform 0.002 " < - - - -
1,t,1-Trichloroethane 0.003 " < - - - -
I,2-Dichloroethane 0.003 " < - - - -
Carbon tetrachloride (.006 " < - - - -
Benzene 0.001 " < - . - .
1,2-Dichioropropane 0.003 " < - - - -
Trichloroethylene 0.003 " < - - - .
Bromeodichloromethane 0.002 " < - - - .
2-Chloroethylvinyl ether 0.004 " < - - - -
cis-1,3-Dichloropropylene 0.002 " < - - - -
trans-1,3-Dichloropropylene 0.004 " < - - - -
Toluene 0.002 " < - - - _
1,1,2-Trichloreethane 0.002 " < - - - -
Chiorodibromomethane 0.004 v < - - . -
Ethylene dibromide 0.006 " < - - - -
Tetrachloroethylene 0.002 " < - - - -
Chlorobenzene 0.003 " < - - - -
Ethyl Benzene 0.002 " < - - . _
m&p-Xylene 0.002 ° < - . i ]
Bromoform 0.004 " < - - _ .
Styrene 0.002 " < - . i i
o-Xylene 0.002 " < - - - -
1,1,2,2-Tetrachloroethane 0.003 " < - . - _
1,2-Dichlorobenzene 0.002 " < - - - -
1,3-Dichlorobenzene 0.003 " < - - - -
1,4-Dichlorobenzene 0.004 " < - - - -
Surrogate Recoveries %

dd4-1,2-Dichlorcethane &5 - - - -
d8-Taluene 103 - - _ -
Bromofluorcbenzena 91 - - - -

Client:Golder Associates Project:973-6825
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MW-8-880 MW-B-880 MW-8-880 MW-8-880 MW-8-880

Client ID: DUP DUP DUP DUFP DUP
Lab Na.: 06107797 06107797 06107797 06107797 06107797
Date Sampled: 97/12/17 92T 97/12/17 97/12/17 97/12/17

Component MDL  Units M. Spike MS%Rec. MSDup  MSD % Rec.
Naphthaiene 0.03 mgkg 0.28 1.8 63 1. 54
Acenaphthylene 0.04 " 0.06 1.9 78 1.8 72
Acenaphthene 0.07 " < 1.9 79 1.8 73
Fluorene 0.03 " 0.12 1.9 77 2.0 77
Phenanthrene 0.03 " 051 2.0 62 1.9 56
Anthracene .03 " 0.13 2.2 86 2.1 77
Fluoranthene 0.02 " 0.62 2.2 69 2.2 62
Pyrene 0.03 " 0.57 21 66 2.3 68
Benz{a)anthracene 0.02 " 0.28 1.9 70 2.0 70
Chrysene 0.03 " 0.35 23 81 24 81
Beunzo(b)fluoranthene 0.04 " <(.46 2.2 75 1.9 59
Benzo(k)fluoranthene 0.04 " <(.46 2.0 66 2.4 79
Benzo(a)pyrene 0.05 " 0.23 2.1 80 22 79
Indeno(1,2,3-cd)pyrene 0.06 " 0.18 2.1 83 2.1 76
Dibenzo(ah}anthracene 0.04 " < 2.0 86 2.0 80
Benzo(ghi)perylene 0.04 " Q.15 2.4 a5 22 . 83
Surrogate Recoveries Yo

ds-Nitrobenzene 53 68 63 61 6l
2-Flucrobiphenyl 78 80 30 74 74
d14-p-Terphenyl 94 86 86 88 88

Client-Golder Associates Project:973-6823
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Manchester, New Hampshire Sample No.: D15445-013462
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Fax Number: 603-668-1199
Phone Number: 603-668-0880

NOTES: "' = not analysed "<’ = less than Method Detection Limit (MDL) 'NA' = no data available
LOQ can by determined for all analytes by multiplying the appropriate MDL X 3.33
Solids data is based on dry weight except for biota analyses.
Organic analyses are not corrected for exsraction recovery standards excepi jor isetope
difution methods, (Le CARB 429 PAH, all PCDD/F and DBIVDEF analyses)

Methods used by PASC are based upon those found in 'Standard Methods for the Examination of Water and
Wastewater, Seventeenth Edition. Other methods are based on the principles of MISA or EPA methedologies.
New York State: ELAP Identification Number 10756,

All work recorded herein has been done in accerdance with nermal professional standards using accepted testing
methodologies, quality assurance and quality control procedures except where otherwise agreed to by the client
and testing company in writing. Any and all use of these test results shall be limited to the actual cost of the
pertinent analysis done. There is no other warranty expressed or implied. Your samples will be retained at
PASC for a period of three weeks from receipt of data or as per contract.
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4/29/98
Client ID:
Lab No.:
Date Sampled:
Component MDL Units
Chloromethane 1.0  ug/L
Vinyl Chloride 0.7 "
Bromomethane c.o "
Chioroethane 1.0 "
Trichlorofluoromethane 1.8 "
1,1-Dichloroethylene 0.6 "
Methylene chloride 0.7 "
trans-1,2-Dichioroethylene 1.6 "
1,1-Dichloroethane C.5 "
cis-1,2-Dichloroethylene 0.6 "
Chloroform 0.4 "
1,1,1-Trichloroethane 03 "
1,2-Dichloroethane 0.7 "
Carbon tetrachlonide 0.3 "
Benzene 0.3 "
1,2-Dichloropropane 0.3 "
Trichloroethylene 0.3 "
Bromodichloromethane 0.3 "
2-Chloroethylvinyl ether 1.3 "
cis-1,3-Dichloropropylene 1.8 !
trans-1,3-Dichloropropylene 10 "
Toluene 0.4 "
1,1,2-Trichlorcethane 0.4 "
Chlorodibromomethane 0.6 "
Ethylene Dibromide 0.4 "
Tetrachloroethylene 0.4 "
Chlorobenzene 0.3 "
Ethylbenzene 0.3 "
mé&p-Xylene 0.8 !
Bromoform 0.5 "
Styrene 0.4 "
o-Xylene 0.4 !
1,1,2,2-Tetrachloroethane 0.6 "
1,2-Dichlorcbenzene 0.3 "
{.3-Dichlorobenzene 0.4 "
1, 4-Dichlorcbenzene 0.4 "
Surrogate Recoveries %

d4-Dichloroethane
d8-Toluene
Bromofluorcbenzene

pH

PASC - Certificate of Analysis Page 2 of 11

Method
Blank

Method
Blank

Method
Blank S09-MW7T  908-MWé

15445 98 01544598 Q1344598 01544698 015447 98

98/04/08

AN A A A A ANANANAAMNAAAAMNA

Ah A A

AN A A NNNANNANAANA

7.00

98/04/08
M. Spike

52
53
50
53
44
51
50
48
49
49
48
53
50
54
50
50
53
53

98/04/08 98/04/08 98/04/08
MS % Rec.

100
110
99
110
87
100
100
94
98
93
96
110
99
110
100
100
110
L{o
93
97
91
99
100
110
100
110
99
100
100
110
73
100
99
110
110
100

AATE AAAAAAAANAARAESANAANARNAAAARAANAR

¥
b

AAAAANNAMNANMANMNANNANAMMAMAMMAMMAMAMAAGB(LNAAMAAAMNANNANADNNANMNNMNA
MMM A

95 89 87
96 %94 95
108 929 97

- 2.00 2.00

Client; Golder Associates Project:973-6825



4/29/9%

Compuonent
Naphthalene
Acenaphthylene
Acenaphthene
Fluarene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benz(a)anthracene
Chrysene
Benzo(Mfluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-<d)pyrene
Dibenzo(ah)anthracene
Benzo(ghijperylene
Surrogate Recovenies
d5-Nitrobenzene
2-Fluorobiphenyl
d14-p-Terphenyl

PASC - Certificate of Analysis Page 3 of 11

Client ID:
Lab Neo.:
Date Sumpled:

MDL Units

03
0.4
0.7
0.3
03
0.3
0.2
0.3
02
0.3
0.4
(.4
0.5
0.6
0.4
0.4

Method
Blank
013445 98
98/04/08

AA A A A A NN A AAANANAAA

Method

Blank

Method
Blank 909-MW7  Y0B-MWa

01544598 01544598 01544698 015447 98

98/04/08
M. Spike
17
17
19
19
21
20
22
22
23
23
22
23
23
21
22
22

84
84
98

9R/04/08 93/04/08 98/04/08
MS % Rec.
86
83
94
96
100
100
110
110
110
120
110
120
110
Lo
110
110

AA NN A NANANANAAAAANNAA
AN A A AN A

AA A AN A A ANA

84 77 87
34 82 86
98 108 110

Client:Golder Associates Project:973-6825
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Client ID: 908-MWI11  908-TB 830-MW1  830-MW3  880-MW2
Lab No.: 015448 98 01544998 01543058 01545198 015452 98
Date Sampled: 98/04/08 9%/04/08 98/04/08 98/04/08 98/04/08
Component MDL Units
Chloromethane 1.0 ugl < < < < <
Vinyl Chleride 0.7 " < < < < <
Bromomethane 0.6 " < < < < <
Chloraethane 1.0 " < < < < <
Trichloroflucromethane 1.8 " < < < < <
1, i-Dichloroethylene 0.6 " < < < < <
Methylene chloride 0.7 " < < < < <
trans-1,2-Dichloroethylene 1.6 " < < < < <
1. 1-Dichloroethane 0.3 " < < < < <
cis-1,2-Dichloroethylene 0.6 " < < < < <
Chloroform 0.4 " < < < < <
1,1,!-Trichloroethane 0.3 " < < < < <
1,2-Dichleroethane 0.7 " < < < < <
Carbon tetrachloride 0.3 " < < < < <
Benzene 0.3 " < < < < <
{,2-Dichioropropane 0.5 " < < < < <
Trichloroethylene 0.3 " < - < < <
Bromodichloromethane 0.3 " < < < < <
2-Chloroethylvinyl ether Ls " < < < < <
cis-1,3-Dichloropropylene 1.0 " < < < < <
trans-1,3-Dichloropropylene 1.0 " < < < < <
Toluene 0.4 " < < < < <
1,1,2-Trighloroethane 0.4 " < < < < <
Chleredibromomethane 0.6 " < < < < <
Ethylene Dibromide 0.4 " < < < < <
Tetrachloroethylene 0.4 " < < < < <
Chlorobenzene ¢33 " < < < < <
Ethylbenzene 0.3 * < < < < <
mép-Xylene 08 " < < < < 22
Bromoform 6.3 " < < < < <
Styrene 0.4 " < < < < <
o-Xylene 04 " < < < < <
1.1,2.2-Tetrachloroethane 0.6 v < < < < <
1,2-Dichlorobenzene 0.3 " < < < < <
1,3-Dichlorobenzene 0.4 " < < < < <
L, 4-Dichlorobenzene 0.4 n < < < < <
Surrogate Recoveries %
d4-Dichloroethane 84 34 38 86 &7
d8-Toluene 90 96 100 95 82
Bromofluorobenzene a3 89 97 98 90
pH 2.00 2.00 2.00 2.00 2.400

Client:Golder Associates Project:973-6825



4/29/98

Component
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benz{a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l1,2,3-cd)pyrene
Dibenzo{ah)anthracens
Benzo(ghijperylene
Surrogate Recoveries
d3-Nitrobenzene
2-Fluorcbiphenyl
dl4-p~-Terphenyl

PASC - Certificate of Analysis Page 5 of 11

Clignt ID:
Lab No.:
Date Sampled:

MDI. Units

0.3
0.4
0.7
0.3
0.3
0.3
0.2
0.3
0.2
0.3
0.4
0.4
0.5
0.6
04
0.4

908-MW11

908-TB

330-MW1  880-MW3  880-MW2

015448 98 01544998 01545098 01545198 01545298

98/04/08

A A A A A A A ANANNNAAMMA

98/04/08

98/04/08 98/04/08 98/04/08

< < <
< < <
< < <
< < <
< < <
< < <
< < <
< < <
< < <
< < <
< < <
< < <
< < <
< < <
< < <
< < <
39 91 69
30 91 73
104 114 110

Client:Golder Associates Project:973-6323



4/29/98
Client ID:
Lab No.:
Date Sampled:
Component MDL  Units
Chloromethane 1.0 ug/L
Vinyl Chioride 0.7 "
Bromomethane 0.6 "
Chloroathane 1.0 "
Trichlorofluoromethane 1.8 "
I,1-Dichloroethylene 0.6 "
Methylene chloride 0.7 "
trans-1,2-Dichloroethylene 1.6 "
1, 1-Dichioroethane 0.5 "
cis-1,2-Dichloroethylene 0.6 "
Chloroform 0.4 "
1,1, f-Trichloroethane 0.3 "
1,2-Dichloroethans 07 "
Carbon tetrachloride 0.3 "
Benzene 03 "
1,2-Dichloropropane 0.3 "
Trichloroethylene 0.3 "
Bromodichloromethane 03 "
2-Chloroethylvinyl ether L5 "
cts-1,3-Dichloropropylene 1.0 "
trans-1,3-Dichloropropylene 1.0 "
Toluene 0.4 "
1,1,2-Trichlercethane 0.4 "
Chlorodibromomethane 0.6 "
Ethylene Dibromide 0.4 "
Tetrachloroethyiene 0.4 "
Chlorobenzene 0.3 "
Ethylbenzene 0.3 "
m&p-Xylene 0.8 "
Bromoform 0.5 "
Styrene 04 "
0-Xylene 0.4 "
1,1,2,2-Tetrachloroethane 0.6 "
1,2-Dichlorobenzene 0.3 "
1,3-Dichiorobenzene 0.4 "
1,4-Dichlorobenzene 0.4 "
Surrogate Recoveries Y

d4-Dichloroethane
d8-Toluene
Bromoflugrobenzene

pH

PASC - Certificate of Analysis Page 6 of 11

880-MW5

880-MW?7

880-MWS  880-MWY  330-MWI10

01545398 01543498 01545598 015456 98 Q15437 98

95/04/08

.‘\a‘\a’\i‘\a\r\r‘\!‘\hAAAAA!\AAA!\AA!\AAAJ\hAf‘\f\f\f\!\!\t\f\

98/04/09

Lad i
E\JAA;\AAAX\DAAAAAA

MHoA A A A A

98/04/09 98/04/09 98/04/09

< < <
< < <
< < <%
< < <
< < <<
< < <
2.7 < 1.4
< < <
L4 < <
< < <
< < <
< < =<
< < =
< < <
< 1.3 <
< < <
< < <
< 35 <
< < <
< < <
< < <
< < <
< 5.8 <
< < <
< < <
< = <
< < <
< 77 <
< 4] <
< < <
< < <
< 1.9 <
< < <
< < <
< < <
< < <
88 86 89
96 96 101
9t 91 90
2.00 2.00 2.00

Client:Golder Associates Project:973-6825
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Client ID: 830-MW3  880-MW7  880-MWS  880-MW9 830-MWID
Labh No.: 015453 98 015434 98 01343598 01543698 01545798
Date Sampled: 98/04/08 0R/04/09 98/04/09 98/04/09 98/04/09
Component MDL  Units
Naphthalene 0.3 ugl < < < 61 <
Acenaphthylene 0.4 " < < < < <
Acenaphthene 0.7 " < < < 4.0 <
Fluorene 0.3 " < < < 11 <
Phenanthrene 03 " < < < 15 <
Anthracene 0.3 " < < < < <
Fluoranthene 0.2 " < < 0.4 0.4 <
Pyrene 0.3 " < < 0.5 1.2 <
Benz(a)anthracene 02 " < < 0.5 < <
Chrysene 03 " < < 0.4 < <
Benzo(b)fluoranthene 0.4 Y < < < < <
Benzo(k)fluoranthene 0.4 " < < < < <
Benzo{a)pyrene 0.5 " < < < < <
Indeno(1,2,3-cd)pyrene 0.6 " < < < < <
Dibenzo{ah)anthracene 0.4 " < < < < <
Benzo{ghi)perylene 04 " < < < < <
Surrogate Recoveries Yo
d3-Nitrobenzene 89 89 92 100 79
2-Fluorcbiphenyl o0 91 89 102 81
d{4-p-Terpheny! 107 108 L6 77 109

Client:Golder Associates Project:973-6813



4/29/98 PASC - Certificate of Analysis Page 8 of 11

Client 1D 880-MW12 910-MW1 9L0-MW2  910-MW?2 910-MW2
Lab No.: 015458 98 01545998 013460 98 015460 98 0135460 98
Date Sampled: 98/04/09 08/04/09 98/04/09 98/04/09 98/04/09

Component MDL Units M. Spike MS % Rec.
Chloromethane 1.0 ug/k < < < 42 24
Vinyl Chloride 0.7 " < < < 43 87
Bromomethane 0.6 " < < < 39 74
Chloroethane 1.0 " < < < 43 Ra
Trichlorofluoromethane 1.8 " < < < 36 72
1,1-Dichloroethylene 0.6 " < < < 41 32
Methylene chloride 0.7 " 1.3 1.7 2.0 43 %6
trans-1,2-Dichioroethylene 1.6 " < < < 40 91
1,1-Dichleroethane 0.5 ! < < < 43 35
cis-1,2-Dichioroethylene 0.6 " < < < 41 82
Chloroform 0.4 " < < < 42 83
1.1,1-Trichlorcethane 0.3 " < < < 47 94
1,2-Dichloroethane 0.7 " < < < 41 83
Carbon tetrachloride 0.3 " < < < 47 93
Benzene 03 " < < < 45 g9
1,2-Dichlorcpropanc 0.5 " < < < 45 91
Trichloroethylene 0.3 " < < < 44 83
Bromadichloromethane 0.5 " < < < 43 94
2-Chlorpethylvinyl ether L5 " < < < < <
cis-1.3-Dichloropropylene 1.0 " < < < 42 R4
trans-1,3-Dichloropropylene 1.0 " < < < 42 83
Toluene 0.4 " < < < 41 82
1.1.2-Trichloroethane 0.4 " < < < 46 92
Chlorodibromomethane 0.6 ! < < < 51 100
Ethylene Dibromide 0.4 " < < < 46 91
Tetrachloroethviene 0.4 " < < < 39 79
Chlorobenzene 0.3 " < < < 49 79
Ethylbenzene 0.3 " < < < 40 80
mé&p-Xylene 0.8 " < < < 75 76
Bromoform 0.5 " < < < 49 98
Styrene 0.4 " < < < 42 84
o-Xylene 0.4 " < < < 4] 31
1,1,2,2-Tetrachloroethane .6 " < < < 4] &3
1,2-Dichlorobenzene 0.3 " < < < 41 82
1,3-Dichlorobenzene 0.4 " < < < 34 68
1 .4-Dichlorobenzene 0.4 " < < < 33 70
Surrogate Recoveries %
d4-Dichloroethane 92 26 20 93 935
d8-Toluene 101 106 98 98 98
Bromofluorobenzene 92 90 83 93 93
pH 2.00 2.00 2.00 - -

Client;Golder Associatcs Project:973-6825



4/29/98

Component
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyreng
Benz(ajanthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenza(ah)anthracene
Benzo{ghi}pervlene
Surrogate Recoveries
dj-Nitrobenzene
2-Fluorobiphenyl
dl4-p-Terphenyi

PASC - Certificate of Analysis

Client ID:
Laf No.:
Date Sampled:

MDL  Units

0.3
0.4
0.7
0.3
0.3
0.3
0.2
0.3
02
0.3
0.4
a4
0.5
0.6
0.4
0.4

8R0-MW12 910-MWI

015458 98 015459 98 015460 98 015460 98

98/04/09  98/04/09
< <
< <
= <
< <
< <
< <
< <
< <
= «<
< <
< <
< <
< <
< <
< <
< =<

84 90
92 92
114 110

Page 9 of 11

910-MW2 910-MW?2
015460 98
98/04/09

MS %6 Rec.

910-MW2

98/04/29 98/04/09

M. Spike

AN A A A AN ANAANAAAA
L 1
1 ]

"
el
]

1

110 - -

Client:Golder Associates Project:973-6823



4/29/98
Client ID:
Lab Nv.:
Date Sampled:
Compuonent MDL Units
Chloromethane 1.0 ug/lL
Vinyl Chloride 0.7 "
Bromomethane 0.6 "
Chlorocthane 1.0 "
Trichlerofluoromethane 1.8 "
1,1-Dichleroethylene 0.6 "
Methylene chloride 0.7 "
trans-1,2-Dichloroethylene 1.6 "
1,1-Dichioroethane Q.5 "
cis-1,2-Dichloroethylene C.6 "
Chloroform 0.4 "
1,1,1-Trichloroethane 0.3 "
1,2-Dichloroethane 0.7 "
Carbon tetrachloride 0.3 "
Benzene 0.3 "
1,2-Dichleropropane 0.3 "
Trichloroethylene 0.3 "
Bromadichloromethane 0.3 "
2-Chloroethylvinyl ether L3 "
cis-1,3-Dichloropropylene 1.0 "
trans-1,3-Dichloropropylens 1.0 "
Toluene 0.4 "
1,1.2-Trichioroethane 0.4 "
Chlorodibromornethane 0.6 "
Ethylene Dibromide 0.4 "
Tetrachloroethylene 0.4 "
Chlorobenzene 03 "
Ethylbenzene 0.3 "
mé&p-Xylene 0.8 "
Bromeform 0.3 "
Styrene 0.4 "
o-Xyvlene (.4 "
1,1,2,2-Tetrachlorcethane 0.6 "
1,2-Dichlorobenzene 0.3 "
1,3-Dichlorcbenzene 0.4 "
1,4-Dichlorcbenzene 0.4 "
Surrogate Recoveries %

d4-Dichloroethane
d2-Toluene
Bromofluorcbenzene

pH

PASC - Certificate of Analysis Page 10 of 11

910-MW2

015460 98
98/04/09
MS Dup

47
48
48
53
at
48
47
48
47
48
48
56
47

89
95
104

910-Trip

910-MW2 910-MW3 Blank
015460 98 015461 98 0135462 93
98/04/09 98/04/09 9R8/04/09
MSD % Rec.

94
96
9%
110
82
93
94
93
94
93
95
110
94
120
11¢
100
120
110

116
100
100
110
130
110
120
118
I10
160
120
110
110
99

110
110
110

89
935
104

AAA AN A NN N A AN

MM A A

AJ"\J"\a’\.r'\J"\;’\J’\f’\r'\Af\AAAAAAAA!\AA}\J\I\AA!\:;AAAAI\A
AA AN ANNAAAANANANNNANAA

2.00 2.00

Client: Golder Associates Project:973-6823



4/29/98

Component
Naphthalene
Acenaphthylene
Acenaphthene
Flugrene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benz{a)anthracene
Chrysene
Benza(b)fluoranthene
Benzo(k)fluoranthene
Benzo{a)pyrene
Indeno(l1,2,3-cd)pyrene
Dibenzo(ah)anthracene
Benzo(ghi)perylene
Surrogate Recoveries
d3-Nitrobenzene
2-Fluorcbiphenyl
d14-p-Terphenyl

PASC - Certificate of Analysis Page 11 of 11

Client ID:
Lab No.:
Date Sampled:

MDL Units

0.3
0.4
0.7
0.3
0.3
0.3
0.2
0.3
0.2
0.3
0.4
0.4
Q.5
0.6
0.4
0.4

910-MWZ

0135460 98
98/04/09
MS Dup

910-Trip
910-MW2 910-MW3 Blank
0135460 98 015461 98 015462 98
98/04/09 98/04/019 9R/N4/09
MSD % Rec.

[l 1
AN A AN A A A A A
) i

1
A A A A A A A

- 70 -

- 104 -

Client:Golder Associates Project:973-6825



PHILIP SERVICES

Certificate of Analysis

CLIENT INFORMATION LABORATORY INFORMATION

Attention: Jim Barrett Contact: Dave Howell

Client Name:  Golder Associates Project: AN9T1285

Project: 973-6825 Date Received:  98/03/01

Project Desc: Date Reported:  98/05/12

Address: 400 Commercial Street Submission No.: 3E0039
Manchester, New Hampshire Sample No.: 019011015014
3101

Fax Number: 603-668-1199
Phone Number: 603-663-0830

NOTES: "' = ot analysed '<' = less than Method Detection Limit (MDL} 'NA' = no data available
LOQ can by determined for all analptes by multiplying the apprapriate MDL X 3.33
Solids data is based on dry weight except for biota analyses.
Organic analyses are not corvected for extraction recovery standards except for ixotope
dilution methods, (Le. CARR 429 PAH, alt PCDD/F and DBD/DBF analyses)

Methods used by PASC are based upon those found in 'Standard Metheds for the Examination of Water and
Wastewater, Seventeenth Edition. Other methods arc bused on the principles of MISA or EPA methodologies.
New York State: ELAP Identitication Number 10756,

All work recorded herein has been done in accordance with normel professional standards using accepted testing
methodologies, quality assurance and quality control procedures except where otherwise agreed to by the client
and testing company in writing. Any and ail use of these test results shall be limited to the actual cost of the
pertinent analysis done. There is no other warranty expressed or implied, Your samples will be retained at
PASC for a period of three weeks from receipt of data or as per centract.

COMMENTS:

Certified by
L=
[ _./

l\’.

Page |
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PASC - Certificate of Analysis

5/14/98
Client ID:
Lab No.:
Date Sampled:
Component MDL
Chloromethane 0.004
Vinyl Chlonide 0.002
Bromomethane 0.005
Chlorgethane 0.005
Trichlorofluoromethane 0.004
1, I-Dichloroethylene 0.005
Methylene chloride 0.010
trans-1,2-Dichloroethylene 0,003
L. 1-Dichloroethane 0.002
cis-1,2-Dichioroethylene 0.003
Chloroform 0.002
1,1,1-Trichlorcethane 0.003
1,2-Dichlorgethans 0,003
Carbon tetrachloride 0.006
Benzene 4.001
1,2-Dichloropropans 0.003
Trichloroethylene 0.003
Bromodichloromethane 0.002
2-Chloroethylvinyl ether 0.004
¢cis-1,3-Dichloropropylene 0.062
trans-1,3-Dichloropropylene 0.004
Toluene 0.002
1,1,2-Trichloroethane 0.002
Chlerodibromomethane 0.004
Ethylene dibromide 0.006
Tetrachloroethylene 0.002
Chlorobenzene 0.003
Ethyl Benzene 0.002
m&p-Xylene 0.002
Braomeform 0.004
Styrene 0.002
o-Xylene 0.002
1,1,2,2-Tetrachloroethane .003
1,2-Dichlorobenzene 0.002
1.3-Dichlorobenzene 0.003
1,4-Dichlorobenzene 0.004
Surrogate Recoveries
d4-1,2-Dichloroethane
d8-Toluene
Bromofluorobenzene
MNaphthalene 0.03

Units

Method
Blank
019011 98
98/04/30

AAa"\Aa’\AAAAAAAAAAAAAAAAAAA!\AAAAEA!\A!\/\A

97
92

Method
Blank
019011 93
98/04/30
Duplicate

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NAa
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA

Method
Blank
019011 98
98/04/30
M. Spike

0.23
0.22
0.28
0.27
0.22
0.22
0.23
0.22
0.22
021
0.21
0.21
0.20
0.22
0.21
0.21
0.22
0.22
0.22
0.21
0.21
0.21
022
0.24
0.22
0.23
0.22
0.21
0.42
0.25
0.22
0.21
0.23
023
0.22
(.23

93
99
97

Method
Blank
01901198
98/04/30
MS % Rec.

21
89
110
110
87
80
4
86
88
&6
83
84
80
90
85
84
89
87
86
82
83
86
88
94
88
93
83
84
94
100
87
85
20
93
8¢
92

93
99
97

76

Page 2 of 5

Method
Blank
(019011 98
98/04/30
MS Dup

Client:Golder Associates Project:973-6825



5/14/98

Component
Acenaphthylene
Acenaphthene
Fluorene

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benz(ajanthracene
Chrysene
Benzo(b)fluoranthene
Benzodk)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenzo({ah)anthracene

Benzo(ghiperylene

Surrogate Recoveries
d3-Nitrobenzene
2-Filuorobiphenyl
d{d-p-Terphenyl

PASC - Certificate of Analysis

Client ID:
Lab No.:
Date Sumpled:

MDIL  Units

0.04
0.07
0.02
0,03
0.03
0.02
0.03
0.02
0.03
0.04
0.04
0.05
0.06
0.04
0.04

Method
Blank
019011 98
98/04/30

AAANAAANAANNMNAMAMMMAMAAMNA

62
76
82

Method
Blank
019011 98
98/04/30
Duplicate
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

Method
Blank
{19011 98
98/04/30
M. Spike
1.5
1.5
1.5
1.5
1.5
L5
1.7
1.6
1.7
1.6
18
1.6
1.7
1.7
1.9

76
81
92

Method
Blank
019011 98
98/04/30
MS % Rec.
T4
76
73
17
15
75
83
82
85
80
R9
82
86
85
95

76
81
92

Page 3 of 5

Method
Blank
019011 98
98/04/30
MS Dup
1.5
1.3
15
1.6
1.3
1.6
lLa
1.7
1.8
1.7
1.8
1.7
1.6
L3
1.7

T4
81
82

Client:Golder Assoctates Project:973-6825



PASC - Certificate of Analysis Page 4 of 5

5/14/98
Client ID:
Lab No.:
Date Sampled:
Component MDL
Chloromethane 0.004
Vinyl Chloride 0.002
Bromomethane 0.005
Chlorcethane 0.005
Trichlorofluoromethane 0.004
1, [-Dichloroethylene 0.005
Methylene chloride 0.010
trans-1,2-Dichloroethylene 0.003
1,1-Dichloroethane 0.002
cis-1,2-Dichlorgethylene 0.003
Chloroform £.002
1,1,1-Trichlorgethane 0.003
1,2-Dichloroethane 0.003
Carbon tetrachloride 0.006
Benzene 0.001
1,2-Dichloropropane 0.003
Trichloroethylene 0.003
Bromodichloromethane 0.002
2-Chloreethylvinyl ether 0.004
cis-1,3-Dichloropropylene 0.002
trans-1,3-Dichloropropylene 0.004
Toluene 0.002
1,1,2-Trichloroethane 0.002
Chlorodibromomethane 0.004
Ethylene dibromide 0.006
Tetrachloroethylene 0.002
Chlorobenzene 0.003
Ethyl Benzene 0.002
m&p-Xylene 0.002
Bromoform 0.004
Styrene 0.002
0-Xylene 0.002
1,1,2.2-Tetrachloroethane 0.003
1,2-Dichlorobenzene 0.002
1,3-Dichlorobenzene 0.003
1,4-Dichlorcbenzene 0.004
Surrogate Recoveries
d4-1,2-Dichforoethane
d8-Toluene
Bromofluorobenzene
Naphthalene 0.03

Method
Blank 509-551
019011 98 019012 98
98/04/30 98/04/30
Units MSD % Rec.

mg/kg - <0.10
" - <0.050
" - <013
" - <0.13
" - <10
" - <0.13
" - 0.56
" - <(.075
" - <0,050
" - <0073
" - <(,050
" - <0,075
" - <0.075
" - <0.15
" - <0.025
" - <Q.075
" - <0075
" - <0.050
" - <0.40
" - <.030
" - <0.10
" - <0.050
" - <0030
" - <0.10
" - <(0.15
" - <0.050
" - <0.075
" - <(.050
" - <0.050
" - <(.10
" - <0.050
" - <0.050
" - <0.075
" - <0.050
" - <0.075
" - <0.10

- 89
- 10&
- 21

mg/kg 75 <0.60

909-852 909-883
018013 98 019014 98
98/04/30 98/04/30

S A AAAAA

=
—_
[

AAAAA}\AAAAAAAAAAAAAAAAAAAAAI\!\;’\AAAAAA

r\AAA!\I\AAAA!\AAI\AAAAAAAJ\AAAAAA!\

83 84

103 96

85 83
.67 0.32

Client:Golder Associates Project:$73-6825



5/14/98

Component
Acenaphthylene
Acenaphthene
Fluorene

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benz{a)anthracene
Chrysene
Benzo{byluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
[ndenrofl,2,3-cd)pyrene
Dibenzo(ah)anthracene
Benzo(ghi)perylene

Surrogate Recoveries
d5-Nitrobenzene
2-Fluorcbiphenyl
dl4-p-Terphenyl

PASC - Certificate of Analysis

Client ID:
Lab No.:
Date Sampied:
MDL
0.04
0.07
(.03
0.03
0.03
0.02
0.03
0.02
0.03
6.04
0.04
0.05
0.06
0.04
0.04

Units

[

il

Method
Blank
019011 98
98/04/30
MSD % Rec.
76
76
76
81
77
81
R0
&3
38
84
39
34
78
75
83

74
81
82

509-881
019612 98
98/04/30

<(.80
<l.4
<0.,60
<0.60
<0.60
<0.40
22
<0.40
2.1
<0.80
<0.80
<1.0
<1.2
<0.80
<0.80

58
35
62

909-352
019013 98
98/04/30

0.14
<
0.10
14
0.18
2.2
2.2
11
1.7
1.7
14
1.3
14
0.34
1.3

66
78
a3

© 909-5S3
019014 98
98/04/30

0.11
0.09
0.06
28
0.14
4.4
47
11
3.0
3.8
24
2.4
2.1
0.49
1.9

70
30
116

Page 5 of 5

Client: Golder Associates Project:973-6823



/14798 PASC - Testers's Comments and Sample Notepad Summary Page NP-1

019011 98 8260VI-S O4MCO3_V 4050503.D
019011 98 82PAH-S CBYD10_S B050710.D
019011 98 8260V2-8 O4MCO3_V 4050503.D
019012 98 8260V1-8 O4MB30_V 40353130.D
019012 98 8260V2-5 O4MB30_V 4050130.D
019012 98 82PAH-S OBYFE04_S B050804.D
019013 98 32PAH-S CBYE11_S BO30811.D
(15013 98 8260V1-S O4MCO7_V 4050507.D
019013 98 8260V2-S Q4MC07_V 4050507.D
019014 98 82PALH-S OBYEL2 S B050812.D
019014 98 8260V2-5S O4AMCO8_V 4050508.D
019014 98 8260V1-S O4MCO8_V 4050508.D

SAMPLE NOTEPAD SUMMARY

015011 98

lbrecv: LLNONOTEPDMo Notepad Present
019012 98

MS and MSD were run but not reportable due
to matrix interferences.

Posted by JZVONAR  on I1:48:08 98/03/11
This extract was run a number of times at 2mL FV and it shut
down the MSD. It was diluted a further 1:10 and re-run and

the data in LIMS is from this dilution.

Posted by KNICOL.  on i7:44:11 98/05/1}

019013 98
lbrecv: LLNONQTEPDNo Motepad Present
019014 98
lbrecy: LLNONOTEPDNo Notepad Present
019015 98
[brecv: LLNONOTEPDNo Notepad Prasent
019016 98
lbrecv: LLNONOTEPDNo Notepad Present
019017 98
lbrecv: LLNONOTEPDNo Notepad Present
(190138 98
lbrecv. LLNONOTEPDNGo Notepad Present
019019 98
Iorecv LLNONOTEPDNo Notepad Present
019020 93
[brecy: LENONOTEPDNo Notepad Present

T2 TEST RESULTS SUMMARY

Client:Golder Associates Project:973-6323
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PHILIP SERVICES

Certificate of Analysis

CLIENT INFORMATION LABORATORY INFORMATION

Attention: Jim Barrett Contact: Dave Howell

Client Name:  Golder Associates Project: AN971285

Project: 973-6823 Date Received:  98/05/01

Project Desc: Date Reported:  98/05/12

Address: 400 Commercial Street Submission No.:  8E0039
Manchester, New Hampshire Sample No.: 015015-01%020
03101

Fax Number: 603-668-1199
Phone Number: 603-668-0880

NOTES: "-f = not analysed <’ = less than Method Detection Limit (MDL) 'NA' = na data available
LOQ can by determired for all amalytes by multiplying the appropriate MDL X 3.33
Solids data is based on dry weight except for biota analpses,
Organic analyses are not corrected for extraction recovery standards except for isatope
dilution methods, (t.e. CARB 429 PAH, all PCDD/F and DBD/DBF analysex)

Methods used by PASC are based upon those found in ‘Standard Methods for the Examination of Water and
Wastewater, Seventeenth Edition. Other methods are based on the principles of MISA or EPA methodologies.
New York State: ELAP Identification Number 10756,

All work recorded herein has been done in accordance with normal professional standards using accepted testing
methodologies, quality assurance and quality control procedures except where otherwise agreed to by the client
and testing company in writing. Any and all use of these test results shall be limited to the actual cost of the
pertinent analysis done. There is no other warranty expressed or implied. Your samples will be retained at
PASC for a period of three weeks from receipt of data or as per contract.

COMMENTS:

Certified by.' Page 1
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5/13/98

Client ID:

Lab No.:

Date Sampled:

Component MDL  Units
Chloromethane 1.0 ug/L

Vinyl Chloride 0.7 "
Bromomethane 0.6 v
Chloroethane 1.0 "
Trchlorofluoromethane 1.8 "
1, {-Dichioroethylene 0.6 "
Methylene chloride 8.7 "
trans-1,2-Dichloroethylene 1.6 "
1, 1-Dichloroethane 0.5 "
cis-1,2-Bichloroethylene 0.6 "
Chloroform .4 "
1,1, -Trichloroethane 1.3 "
1,2-Dichlerosthane 0.7 "
Carbon tetrachloride 0.3 "
Benzene 0.3 "
1,2-Dichloropropane 0.5 "
Trichloroethylene 0.3 "
Bromodichloromethane 0.5 "
2-Chloroethylvinyl ether 1.5 "
cis-1,3-Dichloropropylene Lo "
trans-1,3-Dichloropropylene 1.0 "
Toluene 0.4 "
i,1,2-Trichloroethane 0.4 "
Chlorodibromomethane 0.6 "
Ethylene Dibromide 04 "
Tetrachloroethylene 0.4 "
Chlorobenzene 0.3 "
Ethylbenzene 0.3 "
mé&p-Xylena 0.8 "
Bromoform 0.5 !
Styrene 0.4 "
0-Xylene 04 "
1,1,2,2-Tetrachloreethane 0.6 "
1,2-Dichlerobenzene 0.3 "
1,3-Dichlorobenzene 04 "
I,4-Dichlorobenzene 0.4 "

Surrogate Recoveries
d4-Dichloroethane
d8-Toluene
Bromofluorobenzene

pH

PASC - Certificate of Analysis

Method
Blank
019015 98
98/04/30

A A A A N A

g
=N

AA AN A AAANANAANAAAANNANANAMNANAMMAMMAMABMNADANAMAA

7.00

Method
Biank
013015 98
98/04/30
Duplicate

NA
NA
Na
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

Method
Blank
019015 98
98/04/30
M, Spike

42
42
43
47
43
49
52
50
49
51
48
48
47
45
48
48
49
43
46
49
49
48
48
51
49
49
49
18
99
51
50
48
48
51
51
49

95
99
106

Method
Blank
019015 98
98/04/30
MS % Rec.

83

83

86

95

86

98
100
99

28

100
96

97

94

91

93

95

98

94

91

97

98

96

97
100
7

%8

98

97

99

100
100
96

96

100
100
97

95
99
106

Page 2 of 7

Method
Blank
019015 98
98/04/30
MS Dup

Client: Golder Associates Project:973-6825



5/14/98 PASC - Certificate of Analysis Page 3 of 7

Method Method Method Method Method
Client ID: Blank Blank Blaak Blank Blank

Lab No.: 219015 98 019015 98 (19015 98 019015 98 019015 98

Date Sampled: 98/04/30 9R/04/30 98/04/30 98/04/30 08/04/30

Component MDL  Units Duplicate M. Spike  MS % Rec. MS Dup
Maphihalene 3.3 ug/L < NA 13 66 14
Acenaphthylene 0.4 " < NA 14 70 14
Acenaphthene 0.7 " < NA 14 72 14
Fluorene 0.3 " < NA I3 77 15
Phenanthrene 0.3 " < NA 16 St 16
Anthracene 0.3 " < NA 13 76 13
Fluaranthene 0.2 " < NA 14 71 [5
Pyrene 0.3 " < NA 19 97 17
Benz{a)anthracene 0.2 " < NA 16 82 16
Chrysene c.3 " < Na 17 83 17
Benzo(b)fluoranthene 0.4 " < NA 17 85 16
Benzodk)flucranthene ' 0.4 " < NA 21 119 20
Benzo(a)pyrene 0.5 " < NA 18 88 L6
Indeno(1,2,3-cd)pyrene 0.6 " < NA 13 64 14
Dibenzo(ah)anthracene 0.4 " < NA 14 68 14
Benzo(ghi)perylene 0.4 " < NA 15 77 15

Surrogate Recoveries %

d3-Nitrobenzene 75 NA 80 30 79
2-Fluorobiphenyl 57 NA 72 72 71
dl4-p-Terphenyl 9] NA 85 85 82

Client:Golder Associates Project:973-6823



3/14/98 PASC - Certificate of Analysis Page 4 of7
Method 880
Client ID: Blank 909-MW9  BR0-MWIl MWIIFD  880-MWs
Lab Ne.: 019015 98 019016 98  DISCI7 98 01901898 019019 98
Date Sampled: 08/04/30 98/04/30 98/04/30 98/04/30 98/04/30
Component MDL Units MSD % Rec.
Chloromethane 1.0 ug/L - < < < <
Vinyl Chioride 0.7 " - < < < <
Bromomethane 0.6 " - < < < <
Chloroethane 1.0 " - < < < «
Trichleroflucromethane 1.8 " - < < < <
1,1-Dichloroethylene 0.6 " - < < < <
Methylene chloride 0.7 " - 4.9 4,9 4.0 4.2
trans-1,2-Dichloroethylene L6 " - < < < <
1,1-Dichlorcethanc 0.3 " - < < « <
cis-1,2-Dichloreethylene 0.6 " - < < < <
Chloroform 0.4 " - < < < <
1,1,1-Trichloroethane 0.3 v - < < < <
1,2-Dichloroethane 0.7 " - < < < <
Carbon tetrachloride 03 " - < < < <
Benzene 0.3 " - < < < <
[,2-Dichloropropane 0.5 " - < < < <
Trichloroethylene 0.3 " - < < < <
Bromodichloromethane 0.5 " - < < < <
2-Chloroethylvinyl ether 15 " - < < < <
cis-1,3-Dichloropropylene Lo " - < < < <
trans-1,3-Dichioropropylene 1.0 " - < < < <
Toluene 0.4 v - < < < <
1,1.2-Trichloroethane .4 " - < < < <
Chlorodibromomethane d6 " - < < < <
Ethylene Dibromide 0.4 " - < < < <
Tetrachlorocthylene 0.4 " - < < < <
Chlerobenzene 0.3 " - < < < =
Ethylbenzene 0.3 " - < < < <
mé&p-Xylene 0.8 " - < < < <
Bromoform 0.5 " - < < < <
Styrene 04 " - < < < .
o-Xylene 0.4 " - < < < <
1,1,2,2-Tetrachloroethane 0.6 " - < < < «
1,2-Dichlorobenzene 0.3 " - < < < <
1,3-Dichlorobenzene 0.4 " - < < < <
1,4-Dichlorobenzene 4 " - < < < <
Surrogate Recoveries Ve
d4-Dichloroethane - 88 93 o} 91
dR-Toluene - e 93 98 96
Bromoflluorgbenzene - 96 97 @5 96
pH - 2.00 2.00 2.00 2.00

Client:Golder Associates Project:973-6823
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Method 830
Client ID: Blank 909-MW9  880-MW11 MWIIFD  880-MW6
Lab No.: 019015 98 018016 98 01901798 01901898 019019 98
Date Sampled: 9%/04/30 98/04/30 98/04/30 98/04/30 98/04/30
Component MDL Units MSD % Rec.
Maphthalene 0.3 ug/L 72 - - - <
Acenaphthylene 0.4 " 68 - - - <
Acenaphthene 0.7 " 71 - - - <
Fluorene 0.3 " 73 - - - <
Phenanthrene 03 " 79 - - - <
Anthracene 0.3 " 74 - - - <
Fluoranthene 0.2 " 75 - - - <
Pyrene 0.3 " 83 - - - <
Benz(a)anthracene 0.2 " 30 - - - <
Chryscne 0.3 " ]3 - - - <
Benzo(h)fluoranthene 0.4 " 80 - - - <
Benzo(k)fluoranthene 0.4 " 100 - - - <
Benzo(a)pyrene 0.5 " 81 - - - <
Indeno(1,2,3-cd)pyrenc 0.6 " 69 - - - <
Dibenzo(ah)anthracene 0.4 " 72 - - - <
Benzo(ghi)perylene 0.4 " 77 - - - <
Surrogate Recoveries %
d5-Nitrobenzene 79 - - - 81
2-Fluorobiphenyl 71 - - - 73
d14-p-Terphenyl {2 - . } 97

Clicnt:Golder Associates Project:973-6825



5/14/98 PASC - Certificate of Analysis Page 6 of 7
820-Trip
Cliept ID: Blank
Lah No.: 019020 98
Date Sampled: 98/04/30
Component MDL  Units
Chloromethane 1.0 ug/L <
Vinyl Chloride 0.7 ! <
Bromomethane 0.6 " <
Chloroethane 1.0 " <
Trichlorofluoromethane 1.8 " <
1,1-Dichloroethylene 0.6 " <
Methylene chloride 0.7 " 4.0
trans-1,2-Dichloroethylene L6 " <
E,1-Dichloroethanc 0.3 " <
cis-1,2-Dichloroethylenc 06 " <
Chloroform 0.4 " <
1.1,1-Trichloroethane 0.3 " <
L,2-Dichloroethane 0.7 " <
Carbon tetrachloride 0.3 " <
Benzene 0.3 " <
1,2-Dichloropropane 0.5 " <
Trichloroethylene 0.3 " <
Bromodichloromethane 0.5 " <
2-Chiorcethylvinyl ether L5 " <
cis-1,3-Dichloropropylene 1.0 " <
trans-1,3-Dichloropropylene 1.0 " <
Toluene 0.4 " <
1,1,2-Trichlorocthane 04 " <
Chlorodibromomethane 0.6 " <
Ethylene Dibromide 0.4 " <
Tetrachlorcethylenc 0.4 i <
Chlorobenzene 0.3 " <
Ethyibenzene 0.3 " <
m&p-Xylene 0.8 " <
Bromoform 0.5 " <
Styrene 0.4 " <
o-Xylene (r.4 " <
1,1,2,2-Tetrachloroethane 0.6 " <
1,2-Dichlorobenzene 0.3 " <
1,3-Dichiorobenzene 0.4 " <
1,4-Dichlorobenzene 0.4 " <
Surrcgate Recoveries %
d4-Dichloroethane 89
d8-Toluene 96
Bromofluorobenzens 93
pH 200

Client:Golder Associates Project:973-6825
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880-Trip
Client ID: Blank
Lab No.: 019020 98
Date Sampled: 98/04/30

Component MDL  Units
Naphthalene 0.3 ug/L -
Acenaphihyviene 0.4 " -
Acenaphthenc 0.7 " -
Fluorene 0.3 " -
Phenanthrene 0.3 " -
Anthracene 0.3 " -
Fluoranthene 0.2 " -
Pyrene 0.3 " -
Benz{a)anthracene 0.2 " -
Chrysene 0.3 " -
Benzo(b)fluoranthene 0.4 " -
Benzo(k}fluoranthene 0.4 " -
Benzo{a)pyrene 8.5 " -
Indeno(1.2,3-cd)pyrene 0.6 " -
Dibenzo(ah)anihracene 0.4 ! -
Benzo(ghi)perylene 0.4 " -
Surrogate Recoverics %
d5-Nitrobenzene -

2-Fluorcbiphenyl -
d14-p-Terpheny! -

Client:Golder Associates Project:973-6825
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* Consulting Hydrogeclogists

. . * Engi 5 -
Heiridel and Noyes + Emvironmental Scientists
PC. Box 64709 Burlington, Vermont 054064709 802-6858-0820

Fax 802-860-1014

CV PROPERTIES, INC. PIN 4770880
SOUTH OF WALL STREET
Northfield, Vermont

Phase | Environmental Site Assessment

EXECUTIVE SUMMARY

In March, 1997 Heindel & Noyes (H&N) completed a Phase | Environmental Site
Assessment (ESA) on a parcel of land south of Wall Street in Northfield, Vermont known
by Canadian National Real Estate Management (CNREM) as PIN 4770880 and owned by
CV Properties, Inc. The purpose of the ESA was to identify areas of potential concern at
the subject site prior to sale of the property for future commercial use.

PIN 4770880 is an 8.55 acre property in Northfield, Vermont bordered on the north by Wail
Street, on the west by the Dog River, on the south by open land, and on the east by the
Central Vermont Railway railroad right of way (now operated by New England Central
Railway). The site is leased to five different tenants: Northfield Fuels, Gillespie Fuels,
Northfield Telephone Company, Thurstons Market, and Northfield Wood Products. All
structures on the property were inspected, except for the residential apartment on the
second floor of Thurstons Market.

Based on the site conditions at the time of our inspection and our research, it is our
conclusion that the subject site (PIN 4770880) may have been impacted by the historic and
current uses of the subject property. The foilowing environmental factors were identified:

1. On the subject property is Northfield Fuels, a state-designated active hazardous
waste site. This is a bulk fuel distributor, which had a leaking 1000-galion diesel fuel
underground storage tank (UST) removed from the site in 1995. Excavated
contaminated soil is presently stockpiled on site while natural processes biodegrade
the contaminant present (diesel fuel). No USTs are on site. Soil staining was noted
at the inlet pipes to the bulk storage tanks and at the delivery truck filling tower. This
facility is a potential source of contamination, due to the large volume of petroleum
products stored and transferred on the property;



There is a second bulk fue! distributor, Gillespie Fuels, also located on the subject
property. According to the owner, the facility has had no spills or releases since
1969 when it went into the petroleum product distribution business. No USTs are
on site; all fuels are stored in above-ground storage tanks (ASTs). Soil staining was
noted at the delivery truck filling tower, at the waste oil storage tank, and in an area
where 55 gallon drums containing waste oil are stored. A fresh kerosine spill was
noted in front of the kerosine tank located in the scale house. This facility is a
potential source of contamination, due to the large volume of petroleum products
stored and transferred on the property;

Next to Gillespie Fuels is the Northfield Telephone Company line maintenance
depot. None of the current activities in the Northfield Telephone building pose any
environmental hazards. However, this building was built on the site of Stoddard
Enterprises a wood preserving business from 1855 to 1859. This location was
designated as a state active hazardous waste site and CERCLIS site. No
remediation activities have taken place other than a preliminary site assessment
completed in 1988;

Northfield Wood Products is a Small Quantity RCRA Hazardous Waste Generator
due to their use of wood lacquers. These lacquers are highly volatile; emissions
from this facility are primarily air emissions. Two to three 55-gallon drums per year
of solidified lacquer are disposed of as hazardous waste by a licensed waste hauler.
Lacquer stock, solvent, and solid waste lacquer are kept in a dedicated hazardous
materials storage building with a diked concrete floor. The materials in this building
are stored in a neat and responsible manner. As long as cumrent good storage
practices continus:, H&N sees no environmental threat to soil, groundwater, or
surface water from these materials:

The subject property has been the site of railroad activity and is bordered by a
railroad right of way since the mid-1800s. Historical maps show multiple side tracks,
now mostly removed or inactive in the interior of the subject property: potential
contamination associated with railroads includes polycyclic aromatic hydrocarbons
(PAMs), which are the byproducts of the combustion of coal, wood, and fossil fuels;
petroleum hydrocarbons from maintenance activities; and herbicides, which are
used to control weed growth in railroad rights of way:

11



10.

One of the buildings on the property is the earthen-floored, former locomotive house
for CVR. According to Tom Faucett, CNREM, the possible oil-change trench in the
floor (as suggested by tenant Dexter Landers) was probably used only to inspect
locomotives and/or to dump ashes from the wood and coal fuel used at that time,
and not to change or dump oil;

Coal storage facilities were on the site until the 1970s. Qil bulk storage tanks have
been in continuous use on the property since as early as 1910:

The property has been industrial (multiple granite working businesses, lumber mills,
a cannery, a meat packing house) and railroad use since at least 1873, the date of

the earliest maps;

The adjacent property to the north (CNREM PIN 4770881, North of Wall Street)
was also the location of railroad activity (coal and cord wood storage, rail car house
and roundhouse) a number of granite working businesses, and, according to early
historic maps, a gasoline underground storage tank (UST) and a gasoline storage
shed. The gasoline storage shed and UST are not shown in the 1910 and later
Sanborn Maps. This adjacent site appears to be down-gradient of the subject

property;

The other tenants (Thurstons Market and Northfield Telephone Company
Accounting Office) on the subject property do not appear to pose any environmental
concemn.
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EiS DATA ENTRY FORM

PIN: 4776880 Mile Roxbury Subdivision

Norihfietd, Vermont

Public Affairs Issuc?(Y/N): N

Initiator: Mark Cvar Action code: PR3

Phase code: PH2 Phase start date; 1997/12
Estimated completion date: 1998/06 Phase end date: 1998/06
Reason code: PSA Consultant: Golder Associates
Budget: SXXXX 1.S. Dollars Cost: §

Consultant start date: December 1997 Draft due date: July 1998

Consultant completion date: July 1998

Phase facts:

Subject property is approximately 8.35 acres in size and is located on the Roxbury Subdivision in
Northfield, Vermont. Subject property is owned by Central Vermont Properties, Inc.
Subject property is bounded by Wall Street on the north, NECR tracks on the east, a vacani ficld to
the south, and the Dog River to the west.
Subject property historically conlained a railroad operations (engine housc, freight storage), bulk coal
and fuel distribution with several ASTs, granite working companies, a cannery, several lumber
comparics, 4 wood preservation company, telephone company offices, and a small grocery store. The
property was initially developed prior to 1873, passibly as early as 1840. Two 1600-gallon USTs
have been remaoved from the property in recent years. Access to the subject property is via Wall Street
on the northern end of the property.
PIN 4770880 is currently leased to several tenants: Northfield Wood Products, Dave Hayden
(Northfield Fuels), Gillespic Fucls, Norihfield Telephone Co., and Aller Thurston (Thurston’s
Market)
Arcas of potential environmental concern (APECs) addressed by this Phase II ESA include:
¢ Bulk fuel {coal and cil) storage and ASTs,
» A former lumber operation,

A former wood preserving business,
¢ Former underground storage tanks (USTs),
* A lacquer storage building,
¢  Stockpiled oil-stained soils, and
=  Former railroad activity on the subject property.
Drilled and sampled subsurface soils at eleven (11) locations. Permanent monitoring wells were
installed in cach of the borings (designated 880-MW1 throu gh RKBO-MW 12, excluding 880-MW4).
Generalized site geology consists of interfingering sand, silty sand and gravel overlying a shallow
bedrock surface. Soil borings 880-MW11 and 880-MW6 were advanced to 27 and 22 feet bg,
respectively, before contacting bedrock. Boring 880-MW7 was advanced to 14 feet bg without
contacting bedrock. All other borings encountered bedrock at depths of less than 15 feet.
Groundwater was enconntered in the monitoring wells at depths ranging from iess than one (1) ool
bg to approximalcly 6 feet bg. Groundwater elevations suggest a west-northwesterly flow dircction
toward the Dog River.
Hydraulic conductivity was estimated at 0.283 feet/day based on grain-sizc analysis. Average linear
groundwater flow velocity is estimated at 0.063 feet/day.
Field observations and organic vapor monitor readings indicated little impact in most portions of the
site. Maximum organic vapor readings of 94 ppm and 82 ppm were recorded during the drilling of
borings 880-MW?7 and 880-MW?9, respectively. All other PID readings were less than 5 PP

Golder Associates



Laboratory analysis of soil samples indicated the presence of PNAs in surface soils and several
subsurface soil samples, but gencrally at concentrations below VTDEC Enforcement Standards. The
benzo(a)pyrene conceniration in surface sample $80-851 (0.79 mg/Kg) exceeded the VTDEC
Enforcement Standard of 0.78 mg/Kg.

The groundwater sample from well 880-MWS contained a concentration of benzo(a)anthracene (0.3
pg/L) which excceded the VTDEC Enforcemenl Standard. The groundwatcr saruple from well 880-
MW?9 contained concentrations of dichlorobromomethane (3.5 pg/L) and 1,1,2-trichlorocthane (5.8
ng/L) which cxceeded applicable VTDEC Enforcement Standards. No other exceedences of
enflorcement standards were observed.

Concerns about contaminant migration and physical receptors is minimized by the industrial nanure
of the site and the lack of use of shallow groundwater for on-site or off-site purposes. Direct contact
between impacted soil or groundwater and potential human receptors is currently unlikely. The
downgradient extent of groundwater impact is not known and impacts to the Dog River are unknown,

Golder Associates



